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PREFACE. 


ALTHOUGH  we  cannot  assert  that  the  maps  of  which  our  atlas  is 
made  up  are  absolutely  correct,  or  that  they  approach  this  con- 
dition so  nearly  as  future  maps  based  upon  a  complete  Geodetic  Sur- 
vey may  be  expected  to  do,  we  feel  warranted  in  claiming  that  they 
embody  a  very  large  amount  of  valuable  geographical  and  topograph- 
ical information,  all  indeed  which  is  at  present  available.  At  the 
same  time  they  do  not  depart  so  far  from  strict  accuracy  as  to  impair 
their  value  for  the  ordinary  uses  to  which  maps  are  put. 

An  accurate  Geodetical  Survey  of  the  State,  like  those  carried  on  by 
the  Governments  of  Europe,  would  far  exceed  in  cost  the  means  of 
private  individuals  and  must  necessarily  be  executed  at  the  expense 
of  the  General  or  the  State  Government  or  of  both  combined.  Indeed 
a  combination  of  this  kind  has  been  provided  for  by  Congressional  Leg- 
islation, and  the  United  States  Coast  Survey  has  for  several  years  car- 
ried on  the  preliminary  triangulation  of  a  Geodetic  Survey  with  the 
understanding  that  the  State  will  complete  the  topographical  part  of 
the  work.  The  execution  of  this  triangulation  in  the  field  has  been 
intrusted  to  Professor  E.  T.  Quimby,  of- Dartmouth  College. 

Considerable  progress  had  already  been  made  in  this  work  when 
the  construction  of  the  maps  contained  in  this  atlas  was  commenced, 
and  by  the  kindness  of  Professor  Quimby  we  were  put  in  posses- 
sion of  its  results  so  far  as  completed.  We  are  happy  to  state  in  addi- 
tion that  his  later  results  verify  the  positions  we  had  already  ob- 
tained from  other  data,  for  objects  in  the  vicinity  of  the  more  recently 
determined  trigonometrical  stations,  to  within  quite  narrow  limits  of 
error. 

The  sources  of  geodetic  information  upon  which  the  maps  are  based 
are  as  follows : 

First;  The  United  States  Coast  Survey,  already  mentioned,  whose 
triangulations  up  to  the  time  when  the  projection  for  this  atlas  was 
made  included  the  following  points, 

Mt.  Washington,  Kearsarge  (North),  Passaconaway,  Whiteface, 
Chocorua,  Mt.  Pleasant  (Me),  Mt.  Independence  (Me),  Ossipee  (Mo), 
Gunstock,  Moose,  Dartmouth  Observatory,  Ascutney  (Vt),  Agamen- 
ticus  (Me),  Pawtuccaway,  Kearsarge  (South),  Monadnock,  and  H<ig 
Island  (Isles  of  Shoals).  Stations  which  were  more  lately  occupied 
are  shown  upon  the  sketch  map  of  the  Triangulation  given  on  page  43. 

These  stations  make  a  network  of  positions,  none  of  which  is  far- 
ther than  about  twenty  miles  from  the  one  nearest  to  it.  At  least  five 
sixths  of  the  area  of  the  State  lie  south  of  the  latitude  of  Mt.  Wash- 
ington, the  most  northerly  of  these  stations. 

Second  ;  The  Trigonometrical  Survey  of  Massachusetts,  completed 
by  Simeon  Borden,  in  1842.  This  survey  determined  with  accuracy 
the  entire  southern  boundary  of  the  State  of  New  Hampshire. 

Third;  The  National  Boundary  Survey  between  the  United  States 
and  Canada,  made  in  1848,  under  the  Ashburton  Treaty.  This  sur- 
vey fixes  the  northern  boundary  of  the  State  with  the  same  reliable 
degree  of  accuracy  attained  in  the  other  two  surveys.  Mt.  Washing- 
ton is  but  a  little  more  than  fifty  miles  distant  from  the  nearest  point 
in  this  survey,  which  is  the  northeast  corner  of  the  State  of  Vermont. 

It  will  accordingly  be  found  that  every  point  in  the  State,  is  within 
twenty-five  miles  of  some  geodetical  point  fixed  by  one  of  the  Sur- 
veys above  mentioned,  the  stations  generally  being  considerably  less 
than  this  distance  from  each  other. 


For  the  details  of  topography  we  have  had  recourse  to  the  county 
maps  of  the  State,  the  copyrights  of  which  were  secured  for  that  pur- 
pose. The  following  list  gives  the  authorship,  date  and. scale  of  each 
of  these  maps. 
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There  is  also  an  atlas  of  the  County  of  Strafford,  by  Sanford  and 
Evarts,  1871,  giving  separate  plans  of  the  towns  on  scales  of  120,  160 
and  200  rods  to  an  inch. 

All  these  county  maps  were  constructed  from  traverse  surveys  of 
the  roads,  in  which  the  magnetic  compass  was  used  fur  bearings,  and 
the  wheel  odometer  for  distances.  In  plotting  these  survoys,  ench 
closed  circuit  afforded  a  check  upon  tho  adjoining  ones,  so  that 
important  errors  of  survey,  indicated  by  failures  to  close,  were  usually 
detected  and  corrected. 

This  is  of  course  a  comparatively  rude  method  of  representing  large 
areas  upon  the  earth's  surface,  but  witli  the  aid  obtained  from  the 
more  refined  geodetic  operations  already  mentioned  the  results  ob- 
tained will  serve  for  the  uses  to  which  maps  are  put  by  moat  of  those 
who  use  them,  and  must  .suftire  in  the  absence  of  the  more  complete 
and  costly  work  which  it  is  to  bo  hoped  the  intelligence  and  liberality 
of  some  future  State  Legislature  will  inaugurate. 

The  Contour  Lines  in  the  atlas,  printed  in  brown,  indicate  heights 
above  the  level  of  the  sea.  Each  line  is  11)0  feet  higher  than  the  next 
lower  one,  ami  every  fifth  line  is  dotted,  for  convenience  in  counting. 
Figures  indicating  heights  are  given  at  convenient  places.  The  height 
of  any  locality  in  the  State  can  be  approximately  found  by  these 
lines. 

They  were  drawn  by  Mr.  Upham.  under  the  direction  of  Professoi 
Hitchcock,  State  Geologist.  It  was  found  necessary  in  making  geologi- 
cal cross  sections,  etc.,  to  obtain  the  information  thus  given.  The 

immense  labor  of  drawing  these  contours  from  the  scanty  data  avail- 
able, can  hardly  be  realized  by  one  who  has  not  attempted  it.  Of 
course  they  are  to  a  certain  extent  conjectural,  hut  they  afford  the  best 
representations  attainable  at  present  of  the  vertical  relations  of  the 
surface  throughout  the  area  of  the  State. 

Professor  Hitchcock's  article  on  the  Topography  of  the  Stale  con  tains 
a  more  complete  account  of  the  data  used  in  constructing  the  maps, 
with  a  sketch  of  the  Topographical  Literature  of  the  State.  There  is 
also  an  interesting  sketch  of  the  River  Systems  by  Mr.  Qpham. 

Through  the  kindness  of  the  authors  we  are  enabled  to  greatly  in- 
crease the  value  of  our  work  by  the  addition  of  the  articles  on  Geolo- 
gy, Climate,  Botanical  Productions,  Railways,  Educational  Institu- 
tions, etc. 

The  List  of  Cities,  Villages  and  Post  Offices  with  their  means  of 
access,  population  of  towns,  etc  .  will  lie  found  very  convenient  fur 
reference.  It  has  been  carefully  compiled  and  itis  believed  to  be  full 
and  accurate. 
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TOPOGRAPHY. 


BY  CHARLES  HENRY  HITCHCOCK, 

STATE  GEOLOGIST  OF  NEW  HAMPSHIRE. 


THE  general  shape  of  the  territory  of  New 
Hampshire  is  that  of  a  scalene,  almost  a 
right-angled  triangle, — having  the  perpen- 
dicular one  hundred  and  eighty,  and  the  base 
seventy-five  miles  long.  From  the  crown 
monument,  at  the  extreme  north  point,  to  the 
south-east  corner  of  Pelhain,  at  the  most 
southern  extension,  the  distance  is  one  hun- 
dred and  eighty  miles, — the  length  of  the 
perpendicular.  The  longest  distance  that  can 
be  measured  in  the  state  is  from  the  crown 
monument  to  the  south-west  corner,  a  dis- 
tance of  one  hundred  and  ninety  miles,  and 
this  line  would  be  the  hypothenuse  of  the 
triangle.  The  greatest  width  of  the  state  is 
from  Chesterfield  to  the  outer  island  of  the 
Isles  of  Shoals,  a  distance  of  one  hundred 
miles.  To  the  outermost  projection  of  Rye 
from  Chesterfield,  the  distance  is  seven  miles 
less.  At  Colebrook,  the  width  of  the  state  is 
only  twenty  miles.  It  embraces  9,392  square 
miles. 

New  Hampshire  is  bounded  north  by  the 
province  of  Quebec,  east  by  the  state  of 
Maine,  south-east  by  the  Atlantic  ocean  and 
Essex  county,  Mass.,  west  and  north-west 
chiefly  by  the  state  of  Vermont,  and  partially 
by  Quebec.  It  lies  between  70°  37'  and  72° 
37'  longitudo  west  from  Greenwich,  and  be- 
tween 42°  40"  and  45°  18'  23"  north  latitude. 

Our  territory  posseses  a  mountainous  char- 
acter, much  more  so  than  the  average  among 
the  states  along  the  Atlantic  slope  of  the  con- 
tinent. It  is  situated  about  a  third  of  the 
way  from  the  north-eastern  end  of  the  Atlan- 
tic system  to  the  south-western  extremity  of 
the  chain.  Viewed  as  a  whole,  there  are  two 
culminating  points  in  this  system.  The  land 
rises  gradually  from  the  ocean  level  in  the 
Gulf  St.  Lawrence  till  the  apex  of  the  White 
Mountains  is  reached.  Then  it  falls  to  the 
Hudson  river,  reaching  the  ocean  level  along 
that  valley.  From  this  line  it  ascends  to  the 
mountains  in  western  North  Carolina,  whence 
the  land  descends  to  the  Gulf  of  Mexico. 

More  particularly,  there  is  a  mountainous 
ridge  following  the  eastern  rim  of  the  Con- 
necticut river  basin  entirely  through  the  state. 
On  the  east  the  country  is  low,  scarcely  rising 
above  five  hundred  feet  for  three-fourths  of 
the  area  outside  of  the  foot  hills  of  the  White 
Mountains.  These  mountains  occupy  nearly 
all  the  space  east  of  the  western  ridge  to  the 
Maine  line,  for  a  distance  north  and  south  of 
about  thirty-three  miles.  This  district  is 
mostly  wooded,  very  mountainous, and  scarce- 
ly inhabited.  Deep  transverse  valleys  divide 
the  White  Mountains  proper  from  a  similar 
triangular  area  between  the  Androscoggin 
and  Connecticut  rivers.  There  is  .a  third 
mountainous  district  half  way  through  Coos 
county,  and  the  fourth  and  last  along  the  ex- 


treme northern  boundary.  On  the  other  side 
of  the  Connecticut  there  is  a  similar  elevated 
country,  constituting  the  sparsely  settled  dis- 
trict of  Essex  county,  Vt. 

The  state  may  be  divided  into  six  topo- 
graphical districts. 

1.  Hydrogkaphic  basin  of  the  Connec- 
ticut iuver,  leaving  the  main  valley  at  Bar- 
net,  and  continuing  up  the  Passumpsic  to  its 
source. 

2.  Hilly  district  of  the  principal  portions 
of  Coos  county,  N.  II.,  and  Essex  county, 
Vt. 

3.  White  Mountain  area. 

4.  Winnipiseogee  Lake  basin. 

5.  Merrimack  River  basin,  wedging  into 
the  White  Mountain  area. 

6.  The  Atlantic  slope  in  Strafford 
and  Rockingham  counties. 

I.  The  Connecticut  Valley.  The  limits 
assigned  to  this  district  differ  from  the  exact 
area  drained  by  the  waters  of  the  hydro- 
graphic  system  of  the  Connecticut.  Owing  to 
the  presence  of  a  prominent  mountain  ridge 
six  or  seven  miles  back  from  the  river,  the 
proper  valley  lies  in  the  western  part  of  the 
east  side  of  the  basin.  This  boundary  corres- 
ponds, also,  with  that  of  the  distinctive  agri- 
cultural and  geological  character  of  the  dis- 
trict. In  general,  it  follows  on  the  east,  the 
ridge  of  slaty  or  quartzose  hills  fromWinches- 
ter  to  Benton,  and  thence  the  eastern  line  of 
theConnecticut  basin  to  Carroll ;  thence  it  con- 
tinues down  the  John's  river  valley  to  the 
Connecticut  in  Dalton,  crosses  over  the  Con- 
cord, Vt.  ridge  to  the  eastern  line  of  the  Pas- 
sumpsic river  basin,  which  it  follows  around 
to  Newark,  Sheffield  and  Cabot.  From  here 
the  line  coincides  with  the  west  border  of  the 
Connecticut  basin  to  Washington, Vt.;  thence 
it  proceeds  west  of  south  directly  to  Proetors- 
ville,  Vt.  Here  it  turns  back  sharply  to  the 
south-west  corner  of  Hartford,  whence  it  pro- 
ceeds again  nearly  in  a  right  line  west  of 
south  to  the  Massachusetts  line  in  Halifax, 
Vt.  This  area  comprises  about  3,200  square 
miles,  and  it  is  the  best  agricultural  district 
east  of  the  Green  Mountains. 

II.  Coos  and  Essex  District.  This  lies 
at  the  extreme  north  of  the  area  of  our  ex- 
plorations. It  is  all  mountainous,  sparsely 
settled,  largely  covered  with  forests,  yet  con- 
taining many  tracts  of  great  fertility.  It  is 
the  most  diversified  of  all  the  topographical 
districts.  The  main  water-shed  of  New 
Hampshire  passes  through  the  middle  por- 
tion from  Randolph  to  Mt.  Carmel ;  and,  in 
Essex  county,  there  is  a  similar  ridge  from 
Lunenburg  to  the  state  line.  The  Grand 
Trunk  Railway  passes  through  the  lowest 
line  of  depression  that  can  be  found  in  this 
area.    Commencing  at  the  boundary  of  Que- 


bec and  Vermont,  with  1,232  feet  elevation 
above  the  sea,  it  rises  to  1,357  feet  at  Norton, 
and  thence  descends  to  Connecticut  river  at 
North  Stratford,  which  is  915  feet.  Follow- 
ing the  river  down  to  Groveton,  there  may  bo 
a  tall  of  twenty  feet.  The  road  proceeds  up 
the  Upper  Ainmonuosuc,  attaining  1,080  feet 
at  Milan  water-station.  Thence  il  descends 
to  the  Androscoggin  valley,  passing  into 
Maine  with  an  altitudo  of  713  feet. 

There  are  two  prominent  lines  of  depres- 
sion, running  in  a  north-easterly  direction,  in 
the  Coos  region.  The  first  follows  the  An- 
droscoggin, from  Shelburne  to  Umbagog  lake, 
713  to  1,256  feet ;  the  second  follows  the  Con- 
necticut river,  from  830  feet  at  Dalton  to  1, 
610  feet  at  Connecticut  lake,  and  thence  to 
2,146  feet  at  the  g«p  above  the  source  of  tho 
Connecticut.  All  the  rest  of  this  district  is 
more  elevated  than  these  three  lines  of  de- 
pression. 

III.  White  Mountain  a  he  a.  The  White 
Mountains  of  New  Hampshire  cover  an  area 
of  1,270  square  miles,  bounded  by  tho  state 
line  on  the  east,  the  Androscoggin  river  and 
the  Grand  Trunk  Railway  on  the  north-east 
and  north,  the  Connecticut  river  valley,  or  an 
irregular  line  from  Northumberland  to  War- 
ren, on  the  west,  tho  less  elevated  region  of 
Baker's  river  on  the  south-west,  the  Pemigo- 
wasset  river  and  the  lake  district  on  the  south. 
The  Pemigewasset  valley  makes  a  prominent 
notch  in  it  in  Thornton  and  Woodstock.  The 
Saco  river  cuts  the  White  Mountains  into 
nearly  equal  parts; — and  it  may  be  conven- 
ient sometimes  to  speak  of  what  lies  on  the 
east  and  the  west  sides  of  this  stream. 

The  mountains  may  be  grouped  in  ten  sub- 
divisions. 1.  Mt.  Starr  King  group.  2.  Mt. 
Carter  group.  3.  Mt.  Washington  range, 
with  a  Jackson  branch.  4.  Cherry  Mountain 
district.  5.  Mt.  Willey  range.  6.  Mts.  Car- 
rigain  and  Osceola  group.  7.  Mt.  Passacon- 
naway  range.  8.  Mts.  Twin  and  Lafayette 
group.  9.  Mts.  Moosilauke  and  Profile  di- 
vision. 10.  Mt.  Pequawket  area.  Divisions 
2  and  3  may  be  termed  "  Waumbek  "  for 
convenience,  and  divisions  5,  6,  and  8  may 
receive  the  name  of  "  Pemigewasset." 

Considered  as  a  whole,  tho  main  range 
would  commence  with  Pino  mountain  in 
Gorham,  follow  the  Mt.  Washington  ridge, 
cross  the  Saco  below  Mt.  Webster,  and  con- 
tinue south-westerly  by  Nancy  mountain, Mt. 
Carrigain,  Mt.  Osceola,  and  terminate  in 
Welch  mountain  in  Waterville.  Another 
considerable  range  may  be  said  to  commence 
with  the  Sugar  Loaves  in  Carroll  and  Beth- 
lehem, and  continue  westerly  by  the  Twin 
mountains,  Lafayette,  Profile,  Kinsman,  and 
Moosilauke.  A  third  of  some  consequence 
might  embrace  the  Carter  range,  with  Iron 
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mountain  in  Bartlett.  These  mountain  groups 
differ  much  in  geological  character,  age,  and 
marked  topographical  features. 

Mt.  Washington  Range.  The  main 
range  of  Mt.  Washington  extends  from  Gor- 
ham  to  Bartlett,  about  twenty-two  miles.  The 
culminating  point  is  central,  with  a  deep  gulf 
towards  Gorhain,  aslope  on  the  north,  formed 
partially  by  the  westerly  Mt.  Deception 
range,  which  also  produces  the  broad  Am- 
monoosuc  valley  on  the  west,  in  connection 
with  the  axial  line  of  summits.  On  the  south 
there  are  two  principal  valleys,  the  more  wes- 
terly occupying  the  depression  of  Dry  or  Mt. 
Washington  river,  and  the  easterly  passing 
down  the  slope  of  Rocky  branch,  which  trav- 
els easterly  near  its  termination,  so  as  to  be 
parallel  with  the  Saco  in  Bartlett.  Starting 
with  the  Androscoggin  valley,  the  range 
commences  in  the  low  Pine  mountain.  In 
the  south-east  corner  of  Gorham  this  is  in- 
tersected by  the  pass  of  the  Piukham  road 
between  Randolph  and  the  Glen  house.  Next, 
the  land  rises  rapidly  to  the  top  of  Mt.  Mad- 
ison, 6,400  feet.  The  range  now  curves  wes- 
terly, passing  over  the  summits  of  Adams, 
Jefferson,  and  Clay.  The  gap  between  Clay 
and  Washington  is  the  best  place  to  behold 
the  deep  abyss  in  which  the  west  branch  of 
Peabody  river  takes  its  rise.  From  Wash- 
ington, one  can  easily  discern  the  east  rim  of 
the  Great  Gulf,  for  upon  itisloeated  the  car- 
riage-road to  the  Glen  house.  From  the  lake 
of  the  Clouds,  and  the  eminence  south  of 
Tuckerman's  ravine  to  Madison,  it  is  easy  to 
imagine  the  area  an  elevated  plateau, — of 
which  Bigelow's  lawn  is  a  portion, — out  of 
which  Washington  may  rise  800  feet.  On 
the  east  of  Washington,  two  deep  ravines 
have  been  excavated, — Tuckerman's  and 
Huntington's.  The  first  runs  easterly,  and 
holds  the  head  waters  of  Ellis  river  ;  the  sec- 
ond runs  parallel  to  the  first  and  contains 
one  of  the  tributaries  of  Peabody  river. 

Fig.  1  sketches  the  east  side  of  Mt.  Wash- 
ington, from  Thompson's  falls,  in  the  Carter 
range,  south  of  the  Glen  house. 


Washington.  Mt.  Washington  itself  rises 
above  the  plateau  a  little  to  the  right  of  the 
centre  of  the  sketch.  The  projection  between 
the  two  ravines  is  known  as  Davis's  Spur. 

Past  Mt.  Washington  the  main  range  de- 
scends to  the  pass  of  the  Lake  of  the  Clouds, 
— the  source  of  the  Ammonoosuc  river, — 5, 
000  feet  high.  The  first  mountain  is  Monroe 
— a  double,  ragged  peak  scarcely  ever  visit- 
ed, the  road  passing  around  it.  Next  follow 
in  order  Mts.  Franklin,  Pleasant,  Clinton, 
Jackson,  and  Webster.  The  gaps  between 
all  these  are  small.  Mt.  Pleasant  may  be 
recognized  by  its  dome  shape.  Fig.  2  will 
give  a  good  idea  of  the  ranges  as  seen  from 
near  the  White  Mountain  house  in  Carroll. 
The  last  peak  on  the  right  is  a  fragment  of 
Jackson.  It  lies  a  little  back  from  the  line ; 
and  the  road  to  Crawford's  lies  in  front  of  it. 


The  deep  valley  on  the  left  is  Tuckerman's 
ravine.  Huntington's  ravine,  the  head  of 
Peabody  river,  lies  back  of  a  low,  woody  ridge 
terminating  just  behind  the  prominent  spruce 
tree  in  the  centre  of  the  foreground.  The 
tops  of  the  ridge  back  of  Huntington's  ra- 
vine, and  the  one  to  the  extreme  left,  mark 
the  edge  of  the  5,000  feet  plateau  about  Mt. 


The  valley  in  front  is  the  broad  basin  of  the 
Ammonoosuc  ;  and  the  lower  slopes  of  the 
Deception  range  on  the  left.  Mt.  Webster  is 
a  long  mountain  with  precipitous  flank  on 
the  side  towards  the  Saco.  It  is  directly  op- 
posite the  Willey  house.  It  is  one  of  the 
main  features  of  the  notch. 

The  east  flank  of  the  mountains,  from 
Monroe  to  Webster,  is  washed  by  the  power- 
ful Mt.  Washington  river,  which  forms  the 
central  line  of  Cutt's  grant,heading  in  Oakes's 
gulf.  It  is  the  proper  continuation  of  the 
Saco  valley,  its  source  being  several  miles 
farther  away  than  the  small  pond  near  Craw- 
ford's. In  dry  seasons  the  water  may  be  low, 
which  fact,  in  connection  with  a 
broad,  gravelly  expanse  of  decom- 
posed granite  near  the  lower  end 
of  the  valley,  gave  rise  to  the  early 
appellation  of  "Dry  river." 

IV.  Lake  District.  This  con- 
sists largely  of  the  hydrographic 
basin  of  Winnipiseogee  lake,  with 
sandy  plains  carrying  the  tributa- 
ries of  the  Saco.  It  is  normally  a 
plain  with  four  isolated  mountain 
masses  imposed  upon  it.  These 
are  the  Gunstock  and  Belknap 
mountains,  Red  hill,  Ossipee  mountains 
and  the  Green  mountain  in  Effingham.  All 
these  mountains  are  composed  of  igneous 
material,  which  seems  to  have  been  poured 
out  over  an  uneven  floor  of  rocks  deposited 
in  the  Montalban  period. 

V.  The  Merrimack  Valley  District. 
This  includes  more  than  the  hydrographic 
basin  on  the  west,  and  less  on  the  north.  It 


is  bounded  by  the  White  mountains  on  the 
north,  extending  as  far  as  Woodstock  in  the 
valley ;  on  the  north-east  by  the  Lake  dis- 
trict, which  extends  close  to  the  Pemigewas- 
set  in  Ashland ;  on  the  east  by  the  coast 
slope  ;  slightly  on  the  south-east  and  entirely 
on  the  south  by  Massachusetts  ;  on  the  west 
by  the  Connecticut  valley  district,  or,  more 
exactly,  the  eastern  boundary  of  the  Coos 
quartzite.  It  may  well  represent  the  average 
physical  appearance  of  New  Hampshire,  con- 
sisting of  numerous  hills  and  mountains, 
mostly  cultivable,  interspersed  with  sandy 
plains,  alluvial  flats,  and  entirely  underlaid 
by  gneissic  or  granitic  rocks.  It  is  much  the 
largest  of  the  topographical  districts.  There 
are  only  two  marked  topographical  divisions 
of  this  tract, — the  double  mountainous  range 
along  the  western  borders, and  the  Merrimack 
valley. 

Heights  along  the  Principal  Water- 
shed of  New  Hampshire.  The  main  wa- 
ter-shed of  New  Hampshire  runs  nearly  par- 
allel to  Connecticut  river,  and  in  fact  forms 
the  eastern  rim  of  that  hydrographic  basin. 
It  is  of  special  importance  to  one  studying  the 
topography  of  the  state,  and  for  that  reason 
is  given  here  as  fully  as  possible. 

From  near  the  north  corner  of  the  state 
to  Mt.  Washington,  this  line  skirts  the 
Androscoggin  basin.  It  borders  the  Saco 
waters  only  from  Mt.  Washington  to  Mt. 
Field.  From  here  to  Massachusetts  the 
line  agrees  with  the  west  border  of  the  Mer- 
rimack system.  The  line  may  be  divided 
into  three  sections :  First,  averaging  2,000 
feet  elevation  to  the  base  of  Mt.  Madison. 
Second,  the  White  Mountain  division  from 
Madison  to  Moosilauke,  averaging  nearly 
4,000  feet.  Third,  the  portion  from  Warren 
to  Massachusetts,  averaging  about  1,500  feet. 
The  lowest  point  in  the  northern  section  is 
at  the  Milan  summit  on  the  Grand  Trunk 
Railway,  1,087  feet.  The  lowest  point  in  the 
White  Mountain  line  is  at  the  notch,  1,914 
feet.  The  Franconia  notch  is  nearly  the 
same,  being  2,014  feet.  The  lowest  point  in 
the  entire  line  is  at  the  Orange  summit  of  the 
Northern  Railroad,  990  feet.  The  next  low- 
est point  is  at  Warren,  1,063  feet.  It  ia  fol- 
lowed by  the  railroad  cut  at  Milan,  1,087, 
and  at  Newbury,  1,161  feet,  for  the  natural 
surface  of  the  ground.  Two  projected  rail- 
way lines  cross  the  southern  section,  with  the 
height  of  1,560  feet  in  Stoddard,  and  of  1,266 
at  Harrisville. 


Ridge  between  Lake  Magalloway  and  Third  lake,      .  2917 

M.  Abbott  (Kent),  estimated,          .            .            .  2800 

Mt.  Cnrmel,        .....  3711 

Two  miles  south  of  Second  lake,      .            .            .  2030 

Magalloway  mountain  (est.)           .            .            ,  2600 

Ridgo(est.)         .....  2500 

Mt.  Pisguli.          .....  2807 

i\c:ir  Ui:ni](ind  [muds,  Stewartstown,            .            .  1723 

Sixville  notch,     .....  1858 

Table  rock,           ....  £454 

Peak  in  Erving's  Location,             .            .            .  3155 

Divide  between  Nash  and  Sim9  streams,      .            .  1715 

Milan  summit,  G.  T.  It                               .            .  1087 

Pond  of  Safety,  Randolph.  ....  1073 

Randolph  mountain,  Randolph,                   -            .  3043 

] in  ill i'  In'!  \wvn  Moose  imil  Israel's  rivers,  Randolph,  .  1116 

Mt.  Madison,       .....  5365 

Gap  between  Madison  and  Adams,  .            .            .  4912 

Mt.  Adams,          .....  57M 
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Gap  between  Attains  and  Jefferson.  . 
Mt.  Jefferson, 

Gap  between  Jefferson  and  Clay, 
,  Mt.  Clay, 
Gftp  between  Clay  and  Washington, 
Mt.  Washington.  . 

Gap  between  Washington  anil  Monroe, 
Lake  of  the  Clouds, 
Mt.  Monroe, 

Little  Monroe.  W.  S.  W.  of  Monroe. 
Mt  Fninklin. 

Gup  between  Fninklin  and  Pleasant, 
Ml  Pleasant, 

Gap  between  Pleasant  and  Clinton,  . 
Mt.  Clinton, 
Mt.  Jackson,  , 
Mt.  Webster, 
White  Mountain  notch, 
Mt.  Willnnl  (est.) 
Mt.  Field, 

Divide  between  Ivist  Branih  and  Now  Zealand 
Twin  Mountain,  . 
Gap  (est.) 
Haystack, 
Mt.  Lafayette, 
Frani_ouia  notch,  . 
Profile  mountain,  . 
V alloy  (oat.) 
Mt.  Kinsman, 
Mt.  Blue, 

Woodstock  notch  (est.) 
Moosiluuke,  ,  • 

Oliverian  noted,  B.  C.  &  M.  R.  R., 
Webster  Slide  mountain,  Warren 
Road  over  Ore  hill,  Wavron,  . 
Piermont  mount.,  Piurmont  (est.), 
Water-shed  south-east  of  Indian  pond,  Orford 
Mt.  Cuba,  Orford, 
Gap  between  Rooky  pond,  Wentwortb,  and  Quinttown 

Orford  (est.). 
Smart's  mountain,  Dorchester  (est,), 
Dorchester  valley,  lowest  [>oint  (est.), 
Ridge  east  of  Dorchester,  Canaan  valley, 
Divide  in  road  from  Orange  to  Groton  (est.) 
Hoyt  hill,  Orange  (est.),  . 
Orange  summit,  N.  II.  R.,  . 
Ford  Hill,  Grafton, 
Present!  hill,  Grafton  (est.), 
Aaron's  ledge,  Springfield  (est.). 
Divide  in  road  from  Springfield  to  Grnlton  (■ 
High  land  to  the  south-east  (est.)  . 
Divide  iu  road  near  Mini  pond,  Springfield, 
Col.  Sanborn  hill  (est.), 
Divide  between  Little  Sunapee  and  Pleasant  pond, 

New  tendon  (ost.J, 
.New  London, 
Between  New  London  and  Sunapee  lake,  lowest  point. 
N.  W.  corner  of  Sutton  (est.) 
Chalk  pond  divide,  Newbury  (est.) 


Mt.  Madison, 
Mt.  Franklin, 
ML  Pleasant, 
Mt.  Clinton, 
Mt-  Jackson, 
Mt.  Webster. 

Mt.  Deceptio 
Wildcat  u 
Mt.  Carter,  north  peak, 
Mt.  Car  tor,  south  peak, 
Mt.  Moriah, 

Mt.  Royce,  Bean's  Purchose, 


(appro* 'ly) 


Mouse  mountain,  Hanover, 

Mt.  Cuba,  Orfcrd, 

Prospect  mountain,  Holdorness, 

Ml.  Cardigan,  I  Imiige, 

Bristol  peak,  Bristol, 

Ford  hill,  Grafton, 

Stinson  mountain.  Uuroney, 

Mt.  Lafayette,  Frauconin, 

Hear  mountain, 

Owl's  Head.  Benton, 

Moositauko  mountain,  Benton,. 

Sn^iiiloaf,  Benton, 

Peaked  hill.  Betlilehom, 

Gilmanton  hill,  (summit  between 

Littleton, 
Campion  mountain,  Campton, 
Baldtop  mountain,  Wentworth, 
&tuam  mountain.  Holderness, 
Piermont 


Height  in  ft. 

Height  in  ft. 

53S9 

Rattlesnake  bill.  Concord. 

783 

4904 

Stewart's  peak,  Warner,  .  • 

1808 

4704 

Croydon  mountain,  Croydon.  ■ 

9789 

4390 

Motvin  hill.  Springfield, 

8934 

4100 

Sunapee  mountain.  Newbury,        .  , 

9683 

4000 

North  pulnej  hill,  Hopkiulon. 

850 

3070 

Fort  mountain,  Epsom,    .  . 

1498 

M49 

Mo  Koy's  mountain,  Epsom, 

1690 

4350 

Ragged  mountain.  Auduver, 

9950 

4830 

Mt.  Keanmrge.  Warner.  . 

9043 

470fl 

Mt.  Asculnoy.  Windsor,  VL, 

UN 

4633 

Bean  hill.  Northtlold. 

1516 

BC00 

I^iveli's  iiii'iint.iiii.  Wa-hin^ion, 

M87 

Mt  Crawford, 

3134 

Mt.  Resolution,              •           '  , 

3400 

9396 

Giant's  Stain,               ■           ,  . 

3500 

9997 

Trlmountain,                ,            .  , 

3393 

9073 

Silver  Spring  mountain,  (est). 

3000 

3156 

Green's  ClifJ,  . 

9958 

Table  mountain,  8  miles  S.  S.  E.  from  Hart 

s  Ledge.  3305 

1800 

Mt.  Israel,  Sandwich, 

Great  Moose  mountain,  Itruokfiuld, 

9880 

6950 

Cropple  Crown.  Brooklield, 

9100 

3400 

Mt.  Otoconia,  . 

3640 

9099 

Ml.  Poqu&wket  . 

3951 

Red  hill,  south  peak. 

1709 

9565 

lied  hill,  north  peak. 

9043 

id 

9301 

1399 

Tin  mountain,  Jackson,  . 

1650 

9870 

Mt.  Baldfaoe,  Jaokson.  . 

.  3000 

9050 

Double  Head,  Jackson, 

3190 

9109 

Iron  mountain,  Barllett, 

9000 

9187 

Moto  mountain,  Albany    .  . 
Mote  mountain!  souUi  peak, 

3900 
8700 

Tripyramid,  four  peats  from  south  to  north 

Mt  Passnconnaway, 
Mt.  Osceola, 

Black  mountain,  "Sandwich  Dome," 


Mt.  Hancock,  Pemiguwasset  peak, 
Mt.  Carrignin, 

Mt.  Nancy, 

Mt.  Lowell,  Brickhouse  mountain, 
Peak  between  Mounts  Nancy  and  Lowell 
Mt.  Willey, 

Highest  peak  of  Willey  chain, 
Mt  Field,  ... 
Echo  mountain,  Guyot,  . 

Two  peaks  south  of  Twin, 
Mt.  Flume, 


Ground  above  railroad  cut. 

.  1181 

Mt.  Liberty, 

4600 

Lowest  natural  ground  100  feet  south  of  summit. 

.  1101 

Mt.  Lincoln,                ■          .  • 

6101 

Sunapeo  mountain, 

.  9083 

Mt,  Kinsman,  (about). 

4900 

Ridge  west  of  Washington  village.  . 

.  1403 

Blue  mountain,  (highest  of  the  Kinsman  range), 

4370 

Summit  on  Forest  road  survey. 

.  1560 

Mt.  Cannon  (Profile)  (appro*), 

Stoddard.  Coast  Survey  station, 

.  3170 

Harrisville,  railroad  summit  level  . 

.  1905 

Mt.  Monadnock,  . 

Mt.  Black. 

3671 

Kidder  mountain,  . 

.  1493 

Mt.  Kinoo, 

3437 

Barrett's  mountain, 

.  1847 

Mt  Cushman, 

3330 

ABhburnham  summit. 

.  1084 

Mt  Watornomee,           .           ■  • 
Mt.  Mist, 

Webster  Halo  mountain, 

3029 
3943 
2910 

Mount  Dustin,  College  Grant, 

9575 

Mt  Sentinel, 

2033 

Half  moon  mountain,  College  Grant 

3596 

Can's  mountain. 

Mt.  Ingalls,  Shelbnrne,  . 

3590 

Hampshire  hills,  Cambridge, 

1683 

MISCELLANEOUS  WOUNTAISS. 

South  spur  of  Hampshire.  hilK  Cambridge, 

3141 

Mt.  Pawtnccaway,  Nottingham,  middle  summit, 

899 

Randolph  mountain,  Randolph, 

3043 

Saddleback  mountain,  North  wood. 

1033 

South  Peak,  Kilkenny, 

3837 

Barrett  hill,  Greenville, 

1371 

Long  mountain,  Odell  and  Stark, 

3777 

Bald  mountain,  Antrim,  . 

2030 

Green's  Ledge,  Kilkenny, 

2708 

Pack  Monadnock.  Peterboro,' 

Jewell  hill,  Whiteficld, 

1487 

Barrett  mountain,  New  Ipswich, 

Mt.  Pisgah,  Clarkesville, 

3807 

Uncanoonuc,  east  peak,  Goffslown, 

Pilot  mountain, 

3040 

Crotchcd  mountain,  Franccstown, 

9060 

Mt  Starr  King, 

3800 

Symmcshill,  Hnncock.  . 

1317 

Peak  in  Erving's  Location, 

3786 

Kidder  mountain.  New  Ipswich, 

[499 

Mt.  Lyon,  Northumberland, 

2735 

Temple  mountain,  Temple, 

1766 

Percy  peak,  South,  Stratford, 

3330 

Monadnock,  Jaffrey,        .            .  ■ 

3180 

Percy  peak.  North,  " 

3149 

Mt-  Pitcher.  Stoddard,  . 

9170 

Mt.  Forist,  Berlin, 

1950 

Bald  hill.Gllsum, 

Chickwalnipy,  Success, 

1460 

Duncan  hill.  Hancock, 

3003 

Sngarloaf,  Stratford,  (est), 

Gunstock,  C.  S.  station  . 

3394 

South  hill,  Stewartstown,  (about), 

3000 

Mt.  Belknap, 

9002 

Mt  Cnrmel,  ... 

3711 

Gilmanton  peak, 

1479 

Mt.  Washington, 

6393 

Blue  mountain.  Strafford, 

1151 

Mt  Adams, 

5794 

Wadleigh's  hill,  Meredith, 

BOO 

Mt.  Jefferson, 

Sunset  hi!!.  Center  Harbor, 

885 

Mt  Clay,  .... 

5553 

Blue  mountain.  Milton,  . 

1416 

Mt.  Monroe, 

6384 

Bald  Mink  hill,  Warner, 

1623 

Little  Monroe,               .           .  > 

5204- 

Crancy  hill.  Henniker,  . 

Height  of  Villages  in  ft  a 


Fi  taw  ill  lam. 
East  J  affray, 
Stoddard, 
Walpolo, 


tou  Square. 
Ii  Village. 


500  Acworth, 

fi  Muridon, 

150  Claremont, 

944  Lebanon, 

330  Hanover, 

744  Plymouth, 

480  Haverhill, 

300  Liltloton, 

IS9  Orford. 

317  North  Onnwaj, 

1160  Jaukson, 

1032  Upper  Bartlett, 

1413  Sandwiuh, 

306  Whitofiold. 

1334  Lancaster, 

226  Gorhnm, 

72  Shelhurno, 

1117  Berlin  Falls. 

178  Stark. 

300  Colehrook, 

030  North  Stratford, 

478  West  Stowartstow 

549  Grovoton. 

580  Crawford  House, 

343  Glen  House, 

450  Profile  House. 


VI.  Coast  Slope.  This  greatly  resembles 
the  lower  Merrimack  country.  It  starts 
from  the  mountainous  ridge  bordering  the 
Lake  District  on  the  south,  and  is  bounded 
westerly  by  the  Merrimack  river  busin.  The 
northerly  boundary  consists  of  the  following 
eminences,  running  in  an  easterly  direction  : 
Mt.  Bet,  Mt.  Holly,  Cropple  Crown  moun- 
tain, and  Birch  Hill,  with  the  Rattlesnake 
mountains  for  foot  hills  in  New  Durham  ;  the 

Great  Moose,  Bald,  Hall,  and  Parker'a  in- 

tains  in  Middleton.  The  range  is  cut 
through  by  Fellow's  branch  of  the  Salmon 
Falls  river  in  Wakefield  (Union  Village)  ; 
and  the  hills  to  the  east,  in  Milton,  are  low. 

In  general,  it  may  be  stated  that  the  en- 
tire northerly  and  westerly  borders  of  this 
district,  as  represented  upon  the  map,  are  the 
lines  of  highest  elevation,  or  the  rim-edge 
of  a  basin,  which  slopes  gently  towards  the 
ocean,  having  miscellaneous  ridges  and  isola- 
ted peaks  scattered  at  random  over  its  sur- 
face. 

The  Isles  of  Shoals  belong  to  the  coast 
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slope,  being  remnants  of  land  that  may  for- 
merly have  been  connected  with  the  conti- 
nent. As  they  are  little  elevated  above  the 
tide,  most  of  the  loose  materials  have  been 
washed  away  by  the  severe  north-east  storms 
occurring  off  our  coast.  I  found  on  Star  Isl- 
and boulders  that  had  been  derived  from  the 
main  land  thirty  or  forty  miles  distant. 

TOPOGRAPHICAL  MAPS  OF  THE  STATE. 

One  of  the  first  essentials  to  a  knowledge 
of  the  natural  resources  of  a  state  is  an  ac- 
quaintance with  its  topographical  features 
in  relation  to  population.  The  position  of 
villages,  mountains,  roads,  streams,  lakes, 
etc.,  must  he  known  before  any  kind  of  im- 
portant commercial  transactions  can  be  ef- 
fected. 

The  first  known  map  of  the  state  was  ed- 
ited by  Joseph  Blanchard  and  Samuel  Lang- 
don,  and  published  at  Portsmouth  in  1761. 

In  1773  and  1774,  Capt.  Samuel  Holland 
made  a  survey  of  the  province  at.the  public 
expense.  Owing  to  the  disturbances,  which 
commenced  immediately  afterwards,  the  map 
was  not  engraved  till  1784,  in  London,  and 
by  the  direction  and  at  the  expense  of  Paul 
Wentworth,  Esq.  Belknap  says  of  it,  in  the 
third  volume  of  his  history,  bearing  date  of 
1792,  in  the  preface:  "Those  parts  which 
were  actually  furnished  by  Holland,  or  his 
assistants,  are  laid  down  with  great  accuracy. 
The  eastern  boundary  line  and  the  parts  con- 
nected with  it  were  not  surveyed,  but  taken 
from  such  materials  and  information  as  could 
at  that  time  be  collected."  Belknap  has 
compiled  a  smaller  map  from  Holland's  for 
his  work,  upon  which  he  placed  a  few  im- 
provements, including  the  straight  line  finally 
agreed  upon  by  the  assombly  to  take  the  place 
of  the  conspicuous  "  Masonian  curve,"  ap- 
pearing both  upon  Holland's  and  Carrigain's 
map. 

The  following  is  the  title  of  the  map  upon 
its  face : 

A  Topographical  Map  of  the  State  op 
New  Hampshire:  Surveyed  under  the  Di- 
rection of  Samuel  Holland,  Esq.,  Surveyor 
General  for  the  Northern  District  of  North 
America;  by  the  following  Gentlemen,  his 
Deputies  :  Mr.  Thomas  Wright,  Mr.  George 
Sproule,  Mr.  James  Grant,  Mr.  Thomas 
"Wheeler  and  Mr.  Charles  Blaskowitz.  Lon- 
don :  Printed  for  William  Faden,  Geographer 
to  the  King.  Charing  Cross,  March  first, 
1784. 

Carrigain's  Map. 
The  legislatures  of  1803  and  1805  directed 
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that  a  map  of  the  state  should  be  compiled 
under  the  direction  of  the  secretary  of  state, 
Philip  Carrigain,  from  town  surveys  returned 
to  the  secretary's  office.  The  map  was  made 
by  joining  together  numerous  separate  sur- 
veys of  townships  made  by  different  engi- 
neers, and  consequently  of  variable  value. 
It  was  not  published  till  1816. 

The  following  is  the  title  of  it. 

New  Hampshire.  By  recent  survey  made 
under  the  Supreme  Authority  and  published 
according  to  law  by  Philip  Carrigain,  Coun- 
cillor at  Law  and  late  Secretary  of  State.  To 
His  Excellency  John  Taylor  Gilman,  Esq., 
and  to  the  Honorable  the  Legislature  of  New 
Hampshire,  this  map  commenced  under  their 
auspices  and  matured  by  their  patronage  is 
most  respectfully  inscribed  by  their  obliged 
servant,  Philip  Carrigain.    Concord,  1816. 

Connected  with  this  title  is  a  large  colored 
vignette,  sis  by  ten  inches  in  dimensions. 
The  title  is  inscribed  upon  the  side  of  a  shield- 
like cliff,  with  evergreens  upon  its  summit, 
and  an  eagle  feeding  her  young.  Behind  are 
several  very  high  mountain  peaks.  On  the 
left  is  a  large  cataract  adjacent  to  the  Willey 
House,  and  a  hunter  shooting  at  a  moose  on 
the  border  of  a  lake, — perhaps  Winnipise- 
ogee.  On  the  right  seems  to  be  the  ocean  lead- 
ing out  of  Portsmouth  harbor,  with  a  tower 
on  an  island,  large  ships,  and  a  long  arched 
bridge  leading  to  Portsmouth.  Nearer  to 
the  front  is  an  extensive  canal  lock,  and  peo- 
ple engaged  in  agricultural  operations, — 
ploughing  and  fishing.  Directly  in  front  of 
the  title  shield  are  miscellaneous  objects,  as 
cannon,  the  state  insignia,  rolls,  baskets,  etc. 
The  name  of  the  state  is  written  in  very  large 
letters  over  the  vignette,  and  the  dedication 
is  placed  beneath.  Three  side  sketches  are 
the  gap  of  the  "White  Mountains,  view  of  the 
Great  Boar's  Head  with  Hampton  Beach,  and 
the  White  Mountains  from  Shelburne. 

The  general  appearance  of  the  map  is  a 
great  improvement  over  Holland's,  having 
been  engraved  upon  copper.  The  mountains, 
rivers,  and  various  boundary  lines  are  given 
with  much  greater  precision. 

Improvements  Incorporated  into  the 
Map. 

Survey  of  the  northern  boundary  by  the 
United  States  government,  in  accordance  with 
the  treaty  of  1842.  Noticed  upon  pages  21, 
171. 

Operations  of  the  United  States  Coast  Sur- 
vey south-east  of  a  line  from  Mt.  Washing- 
ton to  Mt.  Monadnock. 


Triangulation  of  several  points  under  the 
direction  of  the  geological  survey  in  1869. 
See  full  report  further  on. 

Triangulation  of  the  geodetic  connection 
survey  under  the  direction  of  the  United 
States  Coast  Survey,  E.  T.  Quimby,  acting  as- 
sistant.   See  page  47. 

County  maps.  From  1856  to  1860  care- 
ful odometer  surveys  were  made  of  every 
county  in  the  state,  and  the  results  published 
by  subscription.  The  scale  was  usually  about 
an  inch  to  the  mile;  and  the  most  valuable 
portions  of  them  relate  to  the  delineation  of 
the  highways.  Existing  surveys  of  lakes, 
water-courses,  boundary  lines,  railroads,  and 
other  topographical  features,  were  made  use 
of  wherever  practicable.  A  map  constructed 
simply  from  these  odometer  maps  would  pro- 
duce a  new  draft  much  superior  to  Carrig- 
ain's, for  the  number  of  surveyors  is  greatly 
reduced,  and  there  is  consequently  less  op- 
portunity for  discrepancies  where  different 
plans  are  matched  together.  These  surveys 
cost  over  twenty  thousand  dollars,  and  their 
most  valuable  features  are  retained  in  the 
new  draft. 

Maps  of  the  White  Mountains  by  Bond, 
Boardman,  and  Guyot. 

Two  maps  of  Connecticut  river. 

Observations  of  detail  by  all  who  have  been 
connected  with  the  geological  survey  from  the 
very  first.  Efforts  have  been  made  con- 
stantly to  discover  and  correct  every  possible 
error,  no  matter  how  minute. 

Maps  of  several  tracts  of  forest  land,  par- 
ticularly of  Success,  Cambridge,  Errol,  Col- 
lege grant,  Carlisle,  Pittsburg,  Bean's  pur- 
chase, Waumbek,  Hart's  Location,  etc.  .fur- 
nished by  the  proprietors. 

For  the  delineation  of  mountain  ranges,  use 
has  been  made  of  the  facts  given  in  the  chap- 
ter upon  Altitudes. 

Numerous  geographical  positions  deter- 
mined by  the  Coast  Survey  and  the  Geodetic 
Connection  Survey. 

The  accompanying  maps  show  the  scheme 
of  the  triangulation  under  the  charge  of  Prof. 
E.  T.  Quimby,  its  progress  thus  far,  and  the 
former  Coast  Survey  stations  with  which  it  is 
directly  connected.  The  base  from  which 
this  triangulation  proceeds  is  the  line  Monad- 
nock-Uncanoonuc.  Although  these  results 
are  not  to  be  considered  final,  it  may  be  re- 
marked that  the  latitude  and  longitude  of 
Gunstock,  as  computed  from  the  base  Mo- 
nadnock-Uncanoonuc,  through  this  triangu- 
lation, differ  from  the  former  results  of  the 
coast  survey  only  00".03. 


GEOLOGY. 


BY  C.  II.  niTCilCOUK. 


THE  Geological  structure  of  New-Hamp- 
shire has  never  been  understood  until  very 
lately.  The  geological  maps  of  the  United 
States  usually  represent  the  rocks  as  entirely 
"primary"  or  "  metamorphic,"  but  attempt 
no  division  of  them.  Logan's  map  leaves  the 
area  uncolored  altogether. 

Two  theories  have  prevailed  respecting 
the  formations  of  this  state.  The  earliest 
supposed  the  granite  masses  to  have  been 
ejected  from  beneath,  and  to  have  broken 
apart  the  gneiss  and  slaty  rocks  in  their 
progress  to  the  surface.  This  view  was  pre- 
sented by  Prof.  0.  P.  Hubbard*  and  Dr.  C.  T. 
Jackson.f  These  rocks  were  all  supposed  to 
be  the  oldest  known  upon  the  continent. 

More  recently  the  "  metamorphic  "  theory 
pervaded  the  minds  of  American  Geologists, 
and  it  was  supposed  that,  our  formations  were 
of  the  same  age  with  the  Silurian  and  De- 
vonian strata  containing  fossils  in  New-York, 
Pennsylvania,  etc.  The  change  called  meta- 
morphism  was  believed  to  have  altered  the 
character  of  the  strata,  rendering  sedimenta- 
ry rocks  crystalline,  and  thus  obliterating  the 
fossils.  These  views  were  based  partly  upon 
the  supposed  superior  position  of  the  crystal- 
line schists  over  fossil ifero us  strata.  No  ex- 
tensive exploration  of  the  rocks  in  New- 
Hampshire  was  ever  attempted  by  any  advo- 
cates of  this  theory.  These  views  prevailed 
from  about  1840  to  1870.  They  were  sup- 
ported by  Professors  H.  D.  and  W.  B.  Rogers, 
James  Hall,  Sir  W.  E.  Logan,  T.  Sterry  Hunt, 
J.  P.  Lesley,  and  others.  In  1870  Dr.  Hunt 
announced  a  change  in  his  views. 

The  impossibility  of  explaining  all  the 
phenomena  by  the  two  preceding  theories,  led 
the  author  to  adopt  a  new  one.  It  was  sug- 
gested partly  by  field  studies  in  Massachu- 
setts, Maine  and  Vermont,  and  shadowed 
forth  in  the  annual  reports  to  the  Secretary 
of  State  from  1869  to  1872. 

In  general  the  new  views  refer  the  great 
mass  of  our  rocks  to  the  older  groups,  corres- 
ponding to  the  "  primary."  A  few  slates  and 
limestones  are  of  Silurian  age,  as  proved  by 
their  contained  fossils.  The  granites  seem  to 
have  been  poured  out  in  a  fluid  condition,  and 
to  have  occupied  depressions  on  the  surface. 
We  have  also  divided  the  crystalline  rocks 
more  minutely  than  has  been  done  elsewhere, 
and  for  the  want  of  names  have  been  obliged 
to  invent  new  ones  from  localities  within  the 
state. 

The  strata  seem  to  belong  to  the  Lauren- 
tian, Atlantic,  Labradorian  and  Huronian  sys- 
tems of  the  Eozoic  series, and  to  the  Cambrian 
and  Silurian  of  the  Paleozoic.  The  Eozoic 
series  is  well  represented ;  and  as  the  state 

•  American  Jour,  of  Sci.    I.  Vol.  sxxi.  1837. 
t  Report  mi  Geology  of  New- Hampshire. 


must  have  been  largely  oat  of  water  during 
all  the  later  periods  of 'geological  time,  no 
intimation  is  given  of  what  transpired  after 
the  time  of  its  elevation. 

It  is  very  difficult  to  identify  one  set  of 
crystalline  rocks  with  another.  Evidence 
derived  from  mineral  structure  must  always 
be  inferior  in  value  to  that  afforded  by  fossils. 
Superposition  when  very  plain  lies  at  the 
foundation  of  the  structure  of  the  paleonto- 
logical  column,  but  may  be  deceptive  in  the 
absence  of  relics  of  life.  The  basis  of  our 
theory  of  the  stratigraphical  .structure  rests 
upon  superposition,  or  in  the  case  of  inver- 
sion to  a  study  of  the  topographical  arrange- 
ment of  what  seem  to  be  continuous  forma- 
tions, often  so  considered  on  account  of  their 
mineral  composition. 

Those  who  are  unwilling  to  accept  our  the- 
ory, which  has  been  derived  entirely  from  a 
study  of  the  rocks  in  the  field,  must  show  its 
falsity  by  means  of  facts  accpuired  by  the 
same  pains-taking  method. 

The  following  scheme  may  represent  the 
stratigraphieal  column  of  New-Hampshire, 
commencing  at  the  bottom. 
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THE  GEOLOGICAL  SURVEYS. 

In  1839,  the  Legislature  of  New-Hamp- 
shire authorized  a  Geological  and  Mineralog- 
ical  survey  of  the  state,  and  in  September 
Dr.  C.  T.  Jackson  was  appointed  to  take 
charge  of  it.  Explorations  were  commenced 
in  1840,and  prosecuted  for  three  years.  Sev- 
eral assistants  were  employed,  most  of  them 
serving  but  a  single  season.  J.  D.  Whitney, 
Jr.,  assisted  both  in  the  field  and  laboratory 
for  the  year  1841 ;  M.  B.  Williams  aided  in 
the  field  the  same  year  ;  W.  F.  Channing  as- 
sisted in  the  field  during  1842  ;  Eben  Baker 
served  in  the  autumn  and  winter  of  1842 ; 
John  Chandler  assisted  in  the  laboratory  in 
1843.  Dr.  Jackson  published  the  following 
reports. 


iVnai  Jteporl,  Concord,  4to.  3TU  pp.,  .1,-v.  n  pUt.-s,  1*11. 
Vitwn  and  Map  of  Final  Report  rtprinUil,  llmUm,  llo.'.H)  pp.. 
6  plate,  1045. 

In  1868  the  Legislature  authorized  d  new 
survey,  to  the  chargo  of  which  the  author  was 
appointed.  The  assistants  for  tin-  first  year 
were  G.  L.  Vose,  now  Professor  of  Engineer- 
ing in  Bowdoin  College,  Me.,  J.  11.  llunling- 
ton,  of  Norwich,  Ct.,  and  Prof,  0.  A.  Seely, 
of  New  York,  Chemist.  Prof.  Vose  designed 
after  the  first  year,  but  the  others  have  COfr 
tinued  their  connection  with  the  survey  to 
the  present  date.  In  1870  Prof.  A.  M.  Ed- 
wards, of  New  York,  was  appointed  micro- 
scopist.  Other  gentlemen  have  rendered 
valuable  assistance  as  volunteers. 

The  following  publications  have  appeared 
in  connection  with  the  present  organization. 
The  law  provides  that  there  shall  be  only 
brief  annual  reports,  the  principal  detail's 
being  reserved  for  the  final  report.  The  fourth 
title  represents  a  book  not  published  under 
state  auspices,  but  describing  labors  indirect- 
ly connected  with  the  survey. 


ipei'li'm-i-n  of  aSeien- 

ii.iin  in  N'i'w  Bnglnndi 
and  Andram,  1871, 


A  sort  of  mineralogieal  map  without  coi- 
rs, was  appended  to  Dr.  Jackson's  Final 


Ret 


>rt. 


M-h. 


10  pi 


sti- 


ris.  1.0: 


lito 


and  gneiss;  2.  Mica  slate;  3.  Quartz  rock; 
4.  Hornblende  ruck;  5.  Argillaceous  slate  ; 
6.  Drift;  7.  Alluvium.  By  means  of  sym- 
bols the  following  rocks  and  minerals  had 
their  localities  designated  :  Talc,  limestono, 
talc  and  soapstone,  peat,  iron,  lead,  zinc,  tin, 
copper,  pyrites,  silver,  gold,  titanium,  titanic 
iron,  plumbago,  beryl,  mica,  manganese,  ar- 
senic and  niolybdena. 

Our  first  map  delineates  the  distribution  of 
the  formations  in  the  Ammonoosue  gold  field, 
using  the  following  names:  1.  Gncissic  or 
White  Mountain  scries;  2.Staurolite  schists; 
3.  Lower  schists;  4.  Copper  belt;  5.  Clay 
slate;  6.  Auriferous  conglomerate;  7.  Up- 
per schists.  All  these  except  the  first,  which 
lay  beneath  the  others,  were  referred  to  the 
"Quebec  Group,"  of  Logan. 

The  map  in  the  Second  Roport  was  de- 
signed to  show  the  "  Distribution  of  Gran- 
ite," and  the  Progress  of  Triangulation," 
but  presents  incidentally  the  following  dis- 
tinctions: 1.  Gneissic  or  White  Mountain 
series;  2.  Exeter  sienites;  3.  Porphyritio 
granite;  4.  Common  granite ;  5.  Merrimack 
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group;  G.  Quebec  group;  7.  Coos  group; 
8.  Calciferous  mica  schist;  9.  Clay  slates. 

The  mop  in  the  Report  for  1871  represents 
the  following  distinctions  for  the  White 
Mountain  District.  1.  Porphyritic  gneiss ; 
2.  Bethlehem  gneiss;  3.  Gneiss  not  assigned 
to  any  division  ;  4,  White  Mountain  or  An- 
dalusite  gneiss ;  5.  Common  granite ;  6. 
Trachytie  granite;  7.  Brecciated  granite  ;  8. 
Norian  group,  felsites  and  syenites;  9.  Clay 
slate  and  quartzite;  10.  Coos  group. 

Laurentian  on  Popuyiutic  Gneiss. — As 
at  present  understood,  this  seems  to  be  the 
oldest  formation  in  the  state.  It  is  an  ordi- 
nary gneiss  carrying  numerous  crystals  of 
orthoclase  or  potash-feldspar,  from  a  quarter 
of  one  to  two  inches  long.  The  longer  axes 
of  the  crystals  are  usually  parallel  to  the 
strata,  and  when  arranged  helter-skelter  the 
rock  should  more  properly  be  called  granite 
than  gneiss.  In  this  case  the  granite  has 
been  derived  from  gneiss.  Bands  of  common 
and  ferruginous  gneiss  are  associated  with 
the  porphyritic  variety.  The  thickness  and 
limits  of  the  formation  remain  to  be  deter- 
mined. 

There  are  seventeen  areas  of  this  porphy- 
ritic rock  in  New-Hampshire.  A  very  im- 
portant one  is  that  which  starts  on  the  south 
side  of  Mt.  Carrigain,  passes  to  Waterville 
beneath  the  Labrador,  re-appears  at  the  sur- 
face, courses  southerly  in  a  continuous  line 
of  exposures  to  Meredith,  then  comes  back  to 
Squam  Lake,  and  then  bends  back  again,  and 
continues  to  Alton.  To  the  west  there  are 
several  ranges.  The  principal  one  terminates 
in  the  corners  of  Bethlehem,  Littleton  and 
Dalton,  re-appearing  in  Franconia,  and  con- 
tinuing interruptedly  to  Swansey,  composing 
Mt.  Kinsman,  and  the  foot  hills  of  Moosil- 
auke,  Mts.  Cardigan,  Sunapee,  Lovewell,  etc. 
The  smaller  areas  need  not  be  specified  in 
detail. 

The  most  important  features  of  this  forma- 
tion are,  1.  Its  situation  nlong  the  central 
part  of  the  state,  forming  the  "back  bone"  as 
it  were,  of  New  England.  Being  the  oldest 
rock  formed,  it  must  have  been  dry  land  for 
a  considerable  period  while  the  rest  of  New 
England,  save  the  continuation  of  this  rock 
southerly  into  Connecticut  and  its  repetition 
in  eastern  Maine,  was  submerged.  2.  The 
formations  which  succeeded  were  deposited 
simultaneously  upon  both  flanks  of  this  an- 
cient ridge.  3.  The  ridge  branches  southerly, 
80  that  there  must  have  been  a  gulf  in  ancient 
times  in  the  hydrographic  basin  of  the  Mer- 
rimack River.  4.  This  ancient  dry  land  un- 
derlies the  White  Mountains,  and  probably 
did  not  extend  farther  north  than  Stratford 
though  not  now  seen  beyond  Dalton  and 
Whitefield.  5.  As  a  similar  rock  is  de- 
scribed as  occurring  in  Canada,  this  is  be- 
lieved to  be  of  the  same  age,  or  the  Lauren- 
tian,  the  oldest  formation  in  the  world,  known 
to  man. 

THE  ATLANTIC  SYSTEM, 

Our  researches  in  New- Hampshire  lead  us 
to  revive  an  ancient  designation  for  the  crys- 
talline rocks  along  the  Atlantic  sea  board  in 


distinction  from  the  Laurentian  or  Adiron- 
dack group.  The  rocks  of  this  system  ex- 
tend continuously  from  Maine  to  Alabama, 
though  nearly  concealed  by  the  superficial 
formations  between  New- York  and  Phila- 
delphia. Our  theory  in  regard  to  their  age 
is  that  they  are  posterior  in  time  to  the  Lau- 
rentian, but  anterior  to  the  Cambrian  and  later 
formations.  There  is  a  difference  in  their 
mineral  character,  and  certain  general  consid- 
erations lead  to  the  belief,  that  the  eastern  bor- 
der of  the  Continent  was  built  up  after  that 
which  has  for  the  past  fifteen  years  been  dis- 
tinctively known  as  the  Laurentian.  I  can 
classify  them  as  follows  in  New-Hampshire. 
It  remains  to  be  proved  by  investigation  in 
other  states,  whether  any  similar  classifica- 
tion can  be  followed  elsewhere.  I  cannot 
confidently  give  the  formations  in  their 
proper  order  in  time,  without  further  study. 
1.  Bethlehem  group.  2.  Manchester  or  Lake 
Winnipiscogee  range.  3.  Montalban  or 
White  Mountain  series.  4.  Franconia  breccia. 

Bethlehem  Gneiss. — There  is  an  inter- 
esting taleose  gneiss  largely  developed  in 
Bethlehem  and  adjoining  towns,  which  seems 
to  constitute  a  formation  entirely  distinct 
from  everything  else.  The  orthoclase  is 
abundant,  usually  pink  or  flesh  colored,  and 
mica  is  sparsely  disseminated.  It  is  granitic, 
also,  occurring  massive  and  without  very  dis- 
tinct lines  of  stratification.  In  our  earlier 
researches  it  was  called  granite.  The  addi- 
tional feature  which  readily  marks  off  this 
area  from  others,  is  the  east  and  west  strike 
common  to  the  strata  in  Bethlehem.  The 
area  seems  to  cut  across  the  line  uf  the  Coos 
and  Huronian  groups,  as  if  it  belonged  to  an 
older  formation.  The  strike  is  more  north- 
easterly in  Whitefield.  Other  areas  of  this 
gneiss  appear  further  south,  as  in  Haverhill, 
where  it  cuts  across  the  newer  groups  just  as 
in  Bethlehem,  also  in  Lyme,  Hanover,  Leb- 
anon and  elsewhere.  Further  researches  will 
increase  the  area  of  this  formation,  upon  the 
map. 

The  greater  age  of  the  porphyritic  gneiss 
may  be  seen  in  a  section,  from  Bald  Moun- 
tain in  Franconia  to  the  northwest  corner  of 
Bethlehem,  where  it  is  seen  to  form  a  syncli- 
nal axis  or  basis,  in  which  the  taleose  rock  re- 
poses, but  with  the  strata  apparently  monocli- 
nal,  in  consequence  of  the  enormous  pressure 
to  which  the  rocks  have  been  subjected. 

Manchester  or  Lake  Range. — This  term 
may  apply  to  a  band  of  gneiss  extending 
through  Manchester  from  Mason  to  Deerfield. 
It  is  characterized  by  predominating  in  feld- 
spar, while  the  strata  are  often  obscured,  being 
nearly  converted  into  granite.  A  similar 
range  is  found  in  Berlin. 

To  the  northwest  of  the  Manchester  range 
is  a  band  of  common  gneiss,  having  in  it  two 
interesting  bands  of  quartz.  The  latter  may 
be  repetitions  of  the  same  bed.  They  have 
been  traced,  one  from  Temple  and  the  other 
from  Mason  to  AUenstown.  A  similar  gneiss, 
carrying  the  same  quartz,  extends  from  Rich- 
mond to  Franaonia  in  the  western  part  of  the 
state.  The  most  characteristic  rock  of  this 
age,  underlies  Lake  Winnipiseogee. 


Montalban  or  the  'White  Mountain  se- 
ries.—  The  latter  term  was  employed  orig- 
inally to  designate  territorially,  the  central 
gnessic  and  granitic  region  of  the  state,  in- 
cluding what  is  now  referred  to  the  Lauren- 
tian and  Atlantic  divisions.  The  rock  is  often 
characterized  by  the  presence  of  the  mineral 
andalusite.  Any  one  who  has  observed  the 
rocks  upon  Mt.  Washington  along  the  trav- 
elled routes  from  Ammonoosuc  to  the  Half- 
Way  House  on  the  carriage  road,  may  re- 
call crystalline  bunches  like  small,  woody, 
weather-worn  chips  scattered  through  the 
ledges.  This  mineral  is  called  andalusite,  and 
occurs  abundantly  in  the  White  Mountains, 
though  not  universally.  The  rock  contain- 
ing it  forms  the  main  mass  of  the  Mt. 
Washington  range  from  Gorham  to  Hart's 
Location,  ending  with  Mt.  Webster.  It  ex- 
tends easterly  to  the  Maine  line  between  Suc- 
cess and  Wakefield,  and  perhaps  farther 
south.  Two  interesting  but  isolated  areas  of 
it  occur  in  Odell  and  Essex  County  Vermont 
On  the  west  it  appears  along  the  valley  of 
Pemigewasset  and  is  extensively  developed 
in  the  central  and  southern  portions  of  the 
state. 

In  some  regions  the  andalusite  is  very 
abundant,  as  in  Weare  and  Francestown.  A. 
valuable  bed  of  soap-stone  is  contained  in 
this  variety  of  rock.  It  has  been  detected  in 
Warner,  Weare,  Francestown,  Richmond, 
and  very  likely  in  Keene.  One  of  these  beds 
is  especially  noteworthy  on  account"  of  its  use 
in  the  arts. 

The  Ernncestown  Soapstone  Co.  with  ft  capital  of  $300,000 
aud  large  mill*  fur  sawing  at  Nashua,  eoninieneed  in  quarry 
their  rack  in  May  1860.  The  bed  was  discovered  by  Mr.  Ful- 
ler in  1800,  when  his  harrow  struck  a  soft  rock.  It  was 
wrought  extensively  by  Mr.  Fuller  imd  his  son  after  him,  for 
ninny  years,  and  probably  2.(100  tons  of  stone,  in  nil,  were  sold 
by  theru.  In  1800,  1,500,  nnd  in  1807,  2,020  tons  were  sold. 
Even  (he  dust  find  refuse  fragments  are  preserved  and  sold 
for  packing.  The  opening  is  80  feet  long,  40  wide,  and  80 
deep,  being  a  link-  wider  at  the  but  lorn,  On  the  surface  the 
bed  has  been  traced  fur  400  ft.  3,700  soup-stone  stoves  wore 
made  by  the  company  in  1807. 

Recent  discoveries  establish  the  relations 
of  the  White  Mountain  series  to  the  adjoin- 
ing groups.  Its  upper  limit  is  defined  in  the 
valley  of  Dry  River,  where  it  is  unconform- 
ably  overlaid  by  Ossipyte,  and  lower  down 
hy  the  common  granite,  both  of  the  Labrador 
series.  General  considerations,  derived  from 
studying  its  topographical  relations  to  the 
porphyritic  series,  lead  us  to  believe  that  it 
overlies  the  latter,  and  is  therefore  to  be  re- 
garded as  above  the  Laurentian. 

This  conclusion  differs  from  that  put  forth 
by  Dr.  T.  Sterry  Hunt  in  1870,  who  includes 
our  Coos  group  with  it,  and  regards  the  whole 
as  of  pre-Cambrian  age.  Our  later  researches 
tend  to  show  that  the  White  Mountain  or  an- 
dalusite gneiss,  is  separated  from  the  anda- 
lusite slates  of  the  Coos  group  by  the  whole 
of  the  Labrador  system. 

The  New-Hampshire  granites,  which  are 
best  known  as  building  materials,  belong  to 
this  formation.  They  are  quarried  in  Con- 
cord, Fitzwilliam,  Mil  ford,  Farmington,  Hook- 
sett,  Pelham,  Salem,  Marlboro,  Troy,  Sunapee 
and  elsewhere.  The  familiar  name  of  "  Gran- 
ite State"  is  very  appropriate,  as  our  re- 
sources in  granite  are  rich,  unlimited  and 
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wide  spread.  It  is  probably  found  in  greater 
or  smaller  amount  in  every  town  underlaid 
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Three  of  the  Concord  companies,  the  "  Gran- 
ite Railway,"  "Concord  Granite?1  and  "Doh- 
agan  and  Davis,"  sell  §225,000  worth  annu- 
ally, or  about  7,000 tons.  The  Custom  House 
at  Portland,  Me.,  City  Hall  and  Advertiser 
building  in  Boston,  and  Booth's  Theatre  in 
New  York,  were  built  of  Concord  Granite. 
The  largest  block  ever  sent  out  of  the  state 
weighed  22  tons  and  580  pounds.  Accord- 
ing to  the  Census  of  1SG0  there  were  four 
granite  establishments  or  companies.  $7,200 
was  the  capital  invested;  the  raw  material 
cost  §1,825;  thirty-eight  hands  were  em- 
ployed; the  cost  of  labor  was  $15,312  and  the 
value  of  the  material  manufactured  $23,540. 

Some  of  the  coarse  granite  veins  contain 
large  plates  of  mica,  which  are  extensively 
quarried.  Some  plates  have  been  taken  out 
measuring  a  yard  square.  The  Ruggles 
Mica  Co.,  of  Grafton,  marketed  75  boxes  of 
350  lbs.  each  of  mica  in  1869,  worth  from 
$2.15  to  §2.50  per  lb.  They  employed  twelve 
men  for  seven  months  of  the  year.  Mica  is 
also  quarried  in  the  south  part  of  Grafton, 
Alexandria  and  Acworth,  and  is  found  in 
Springfield. 

The  valley  of  the  Saco  River  in  the  White 
Mountain  Notch  has  been  excavated  out  of 
granite  by  atmospheric  erosion.  Mt.  Willey 
on  the  west  and  Mt.  Webster  on  the  east  are 
composed  of  flinty  rocks,  both  less  liable  to 
decomposition  than  the  granite.  As  they 
form  an  anticlinal,  though  with  an  average 
dip  of  75°-80°  on  both  sides,  the  granite  is 
wedge  shaped  and  consequently  the  disinte- 
gration has  left  very  steep  walls.  This  is  like 
notches  in  granite  in  other  regions,  as  on 
Willoughby  Lake  in  Vermont,  and  in  the 
famous  Yosemite  valleys  of  California.  Tbe 
formation  of  the  Notch  valley  by  simple  de- 
nudation suggests  the  same  reason  for  the 
formation  of  other  valleys  of  similar  shape, 
all  over  the  country. 

Along  the  edge  of  the  schist  and  granite 
of  Mt.  Webster  and  further  east  there  are 
enormous  veins  of  granite,  six,  eight  and 
ten  rods  wide,  cutting  into  the  schist  for  scores 
and  hundreds  of  rods.  This  condition  of 
things  argues  a  large  degree  of  plasticity  in 
the  granite  when  formed.  A  true  eruptive 
granite,  almost  a  diorite,  occupies  a  consider- 
able area  on  the  flank  of  Mt.  Webster,  below 
the  Crawford  House.  Most  of  the  granite  in 
the  Aminonoosuc  valley  has  the  feldspar  oc- 
curring in  distinct  crystals,  porphyritic,  not 
over  half  an  inch  in  length. 

Labrador  System. — At  first  we  could  refer 
to  this  system  only  those  strata  which  were 
composed  largely  of  the  mineral  labradorite, 
a  lime-feldspar.    But  an  examination  of  the 


ledges  shows  a  natural  system  of  r<icks,formed 
in  one  great  period,  which  includes  seven  or 
eight  members,  most  of  them  differing  from 
the  typical  rock.  They  are,  1.  Common  or 
Conway  granite.  2.  Albany  or  spotted  gran- 
ite. 3.  Chocorua  granite.  4.  Ossipyte.  5. 
Dark  compact  labradorito.  G.  Dark  compact 
orthoclase.  7.  Red  compact  orthoclase.  8. 
Reddish  orthoclase.  9.  Syenites.  We  will 
first  describe  the  rocks  and  their  distribu- 
tion, and  afterwards  give  the  reason  for  sup- 
posing them  to  constitute  a  single  system. 

Conway  Granite. — The  type  of  this  rock 
appears  at  the  Basin,  Pool  and  Flume  in 
Franconia,  very  often  in  Conway  and  at 
Goodrich's  Falls  in  Jackson.  The  constitu- 
ents are  rather  coarse,  never  more  than  an 
inch,  and  usually  one-fourth  o.  an  inch  long. 
The  orthoclase  is  commonly  flesh-colored  and 
the  most  abundant  ingredient.  The  quartz  is 
smoky,  translucent,  and  often  roughly  crys- 
talized.  The  mica  is  black,  and  the  least 
abundant  of  the  three  minerals. 

The  principal  area  of  this  rock  is  oval  in 
shape,  extending  from  Franconia  to  Chatham 
east  and  west,  and  from  Carrol  to  Sandwich 
north  and  south.  It  seems  to  bo  continuous 
over  this  whole  area,  the  interruption  of  con- 
tinuity upon  the  map  arising  from  the  pres- 
ence of  overlying  masses.  It  may  be  the 
same  with  the  material  underlying  the  Percy 
Peaks  in  Stratford.  This  granite  is  about  six 
hundred  feet  thick  in  Franconia,  and  per- 
haps double  this  amount  in  the  "  Notch." 

Albany  Granite. — Whenever  the  com- 
mon granite  does  not  reach  the  crest  of  a  hill 
in  the  White  Mountain  area,  it  is  capped  by 
another  variety  of  trachytic  or  semi-porphy- 
ritic  aspect.  The  feldspar  is  orthoclase,  and 
it  is  scattered  through  the  mass  in  rounded 
crystals  imbedded  in  a  granitic  paste  with 
scarcely  any  quartz.  It  often  contains  a 
small  per  cent,  of  manganese.  The  moun- 
tains made  by  it  are  the  Twins,  Haystack, 
Mt.  Liberty,  Mt.  Osceola,  and  the  Ossipee 
mountains  south  of  the  usual  White  Moun- 
tain area.  The  Chocorua  granite  is  best  de- 
veloped upon  Mt.  Chocorua  in  Albany.  It 
is  of  a  greenish  color,  and  seems  to  pass  into 
labradorite. 

The  Labrador  Feldspars. — None  of  these 
were  discovered  till  1871.  Their  importance 
leads  us  to  describe  fully  the  locality  in  Wa- 
terville,  where  they  were  first  discovered.  It 
is  upon  "  Norway  Brook,"  the  head  of  Mad 
river,  the  site  of  the  notable  slide  or  freshet 
of  1869.  Many  ledges  that  would  otherwise 
have  been  concealed  on  account  of  the  easily 
decomposing  character  of  the  rock,  were  ex- 
posed to  view  by  this  rush  of  waters. 

The  first  rock  seen  is  a  gneiss  with  nodular 
orthoclase,  dipping  by  compass  about  80°  S, 
70°  W.  The  strata  are  indicated  by  folia  of 
a  dark  hypersthenic  mineral,  often  forming 
bunches  or  nodules.  Jointed  planes  dipping 
about  25°  westerly  might  be  mistaken  for 
strata,  A  few  rods  higher  up  the  stream,  the 
first  ledge  of  the  labradorite  rock  appears. 
Its  junction  with  the  gneiss  is  concealed  by 
drift.    For  about  a  mile  the  ledges  are  most- 
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ly  composed  of  this  rock,  a  compound  of  lab- 
radorite and  chrysolite,  some  exposures 
appearing  for  sixty  or  seventy  feet.  Mr.  E. 
S.  Dana  of  New  Haven,  Ct.,  has  applied  to 
this  compound  the  name  of  Ossipi/te,  after  the 
name  of  the  tribe  of  Indians  (the  Oasipees) 
formerly  inhabiting  this  region.  It  is  a  per- 
plexing matter  to  determine  the  lines  of  strat- 
ification, as  the  outcrops  are  divided  by  two 
prominent  sets  of  jointed  planes,  either  of 
which  might  be  called  layers  of  deposition, 
y  homogeneous.  One 
»rly,  and  are  the  most 
dips  about  75°  W. 
/zed  the  two  constitu- 
ents of  this  Ossipyte  with  the  following  re- 
sults, it  being  tiomposed  of  the  two  minerals, 
labradorite  and  chrysolite. 
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The  large  percentage  of  iron  (determined 
volumetrically)  had  not  been  expected,  as 
the  eye  had  failed  to  detect  any  impurities  in 
the  fragments  selected  for  analysis.'  Some 
very  thin  pieces  were  afterwards  examined 
under  the  microscope;  and  by  this  means  it 
was  found  that  even  the  clearest  pieces  con- 
tained very  minute  gran 
from  one  fiftieth  to  one  tw 
inch  in  diameter,  which 
tractable  by  the  magnet, 
specks  less  than  one  ten 
inch  in  size  were  also  obi 
referred  to  the  same  cause 
ing  them  800  diameters, 
that  they  were  air-cavitii 
of  the  feldspar,  and  not  i 
The  peculiar,  dark,  smok 
is  doubtless  to  be  explain 
of  these  particles  of  iron 

This  magnetic  iron  ore,  a  sufficient  amount 
for  the  test  having  been  picked  out  by  the 
magnet,  gave  a  decided  reaction  for  titanic 
acid. 


redtb  of  an 
itrougly  at- 
acopic  dark 
thousandth  of  an 
erved,  and  at  first 
;  but,  on  magnify- 
it  was  concluded 
s  in  the  structure 
ny  foreign  matter. 
'  color  of  the  rock 
id  bv  ill.'  presence 


SiOa 
Ala03 

FeO 
MnO 
M-0 
CuO 


2.  ClIUYHOLITH. 


2S.15 
1.36 

80.80 
1.60 


The  oxygen  ratio  of  the  bases  and  silica 
afforded  is  nearly*  I :  I,  and  of  the  iron  and 
magnesia  about  1:2:  whence  the  formula  (i 
FeO-|-iMgO)2SOj.  This  is  then  a  chrysolite, 
containing  an  unusually  large  per  ccutage  of 
iron  (here  a  constituent  of  the  mineral,  and 
not  owing  to  the  presence  of  impurities). 
The  amount  of  iron  is  not  strange,  consider- 
ing the  fact  that  the  rock  contains,  diffused 
throughout  it,  so  much  free  iron  ore. 

This  chrysolite  has  the  same  ratio  deduced 
for  hyalosiderite,  but  still  differs  widely  in 
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fusibility  and  other  characters.  It  is,  in  fact, 
a  true  chrysolite  in  all  respects,  while  hyalos- 
iderite  is  a  doubtful  compound,  probably  ow- 
ing its  fusibility  in  part  to  the  potash  pres- 
ent.   B.  B.  the  chrysolite  is  nearly  infusible. 

The  following  is  Mr.  Dana's  analysis  of 
another  specimen  of  labradorite : 

This  feldspar  has  a  grayish-white  color,  is 
destitute  of  iridescence,  and  only  careful 
searching  reveals  any  striatums.  Two  anal- 
yses afforded, — 

I.  it.  in.  Mean. 

BiO,        52.15       52.36        ....  52  25 

Al.O,  27.63  27.39  ....  27.51 
*V.O,        1.69          1.97        ....  1.98 

MgO  .92         1.06    .99 

CuO         13.10        13.45         ....  13  22 

g»°    3.68  3.68 

K0    2.18  2.18 


100.91 

Both  analyses  show  that  the  labradorite  of 
this  region  is  remarkable  for  the  large  pro- 
portion of  lime  present. 

Following  up  Norway  brook  the  Ossi- 
pyte  is  abruptly  succeeded  by  a  syenitic  rock 
fine  grained,  with  little  quartz  and  mica.' 

The  feldspar  seems  to  be  Labradorite. 
Tho  line  of  junction  is  irregular,  averaging 
the  course  N.  20°  E.,  while  the  dip  of  "the 
planes  of  separation  is  about  85°  westerly 
Some  of  this  feldspathic  rock  has  been  injec- 
ted into  irregular  cavities  of  the  dark  felsite 
Still  higher  up,  tho  stream  has  cut  a  deep 
notch  into  tho  mountain ;  and  the  rock  is 
coarser  grained,  consisting  of  whitish  felds- 
par, which  also  is  Labradorite  according  to 
recent-analyses,  with  hornblende,  titanic  iron 
and  a  little  epidote.    This  stream  has  worn 
its  way  along  a  ferruginous  band,  which  may 
indicate  the  true  position  of  the  strata,  dip- 
ping S.  75°  E.  and  N.  65°  E.    The  surface  is 
almost  entirely  decomposed,  though  recently 
uncovered.    Large  nodules  of  essentially  the 
same  rock,  but  very  tough,  abound ;'  also 
geodic  cavities  with  orthoclase,  albite  quartz 
and  rarely  stilbite. 

Above  themotch  the  rock  is  like  that  im- 
mediately succeeding  the  dark  compound  of 
Inbrailonte  and  chrysolite,  with  geodes,  or 
feldspatnic  veins.  At  the  point  where  the 
s  ide  proper  commences,  and  the  valley  turns 
at  right  angles,  tho  dip  curves,  and  a  new 
variety  of  feldspathic  rock  is  seen,  which  con- 
tinues o  the  top  of  the  mountain,  the  south- 
ernpeakof  Pri-pyramid.  There  is  very  little 
quartz  but  two  kinds  of  feldspar,  one  „'  „,„,„ 
reddish  probably  orthoclase.  Mica  ,s  abun" 
nt and  hornblende  appears  in  rare  spec! 
".'  »"■  The  rock  has  a  syentic  aspect  con- 
ing geodes  like  those  below,  wtth  act  no- 
ite,  amethyst,  and  other  minerals. 

LaW.     aJ'itieS  a''6  the  su,nmit  °f  ">e  Mt 
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umberland.  The  red  occurs  plentifully  as 
boulders  in  Waterville,  but  ledges  on  Deer 
River  in  Albany,  and  the  south  spur  of  the 
Twin  mountains.  The  lighter  varieties  make 
up  much  of  Mt.  Carrigain,  Little  River  mta. 
and  peaks  south  of  the  G.  T.  R.  They  all 
seem  to  be  arranged  in  horizontal  masses. 

Syenites.    One  mass  whose  feldspars  are 
orthoclase,  labradorite  and  andesite  has  been 
mentioned.    Hornblende  is  not  so  common  as 
mica  in  it.    Rocks  of  allied  character  occur 
upon  Red  Hill  in  Moultonboro  and  Sandwich, 
Mt.  Guustoek  and  Belknap  in  Gilford,  Mt! 
Monadnock  of  Vermont,  near  Colebrook,  and 
elsewhere.     These  are  refered  to  a  period 
connected  with  the  Labrador  because  the  Tri- 
pyramid  mass,  though  injected  across  ossi- 
pyte,  contains  the  characteristic  mineral.  It 
is  likely  that  the  "  Exeter  Syenites  "  of  our 
second  report  may  prove  to  be  of  the  same 
age.as  there  is  a  general  mineralogical  resem- 
blance between  them  all.    These  have  been 
described  as  existing  in  Seabrook,  at  the  end 
ofAheQuincy  granite  range  of  Massachusetts 
in  a  range  following  the  B.  &  M.  R.  R.  f,.OIn' 
Dover  to  Kingston.    For  the  present  they 
may  be  considered  as  haying  been  erupted  at 
the  close  of  the  Labrador  age.in  New-Hamp- 
I  shire. 

Huronian.  Recent  developments  lead  us 
to  refer  the  formations  hitherto  called  "  Que- 
bec group  "  in  New-Hampshire,  to  the  Hu- 
ronian system,  which  seems  to  be  older  than 
the  Coos  group  and  newer  than  the  Labrador. 
There  are  three  areas  of  it  in  the  state.  The 
first  extends  about  fifteen  miles  northerly 
from  Bellows  Falls.  It  may  possibly  join 
the  next  area,  which  is  known  to  extend  from 
the  north  edge  of  Charlestown  along  Connec- 
ticut river  to  Northumberland  and  Guildhall, 
Vt.  The  third  commences  in  Columbia  and 
occupies  most  of  the  forest  country  about  ' 


the  rock  in  Lisbon.  This  led  to  the  organi- 
zation  of  a  mining  company.  In  1866  a  bet- 
ter vein  was  found  in  Lyman,  in  the  clay 
slate,  and  an  association  known  as  the  Dodge 
Gold  Mining  Company  formed  to  work  it.' 
The  two  companies  erected  each  a  mill  of  ten 
stamps,  and  before  June  1,  1869,  had  sold 
not  less  than  $16,000  worth  of  gold.  The 
vein  is  whitish  quartz,  often  glassy,  char- 
acterizod  by  masses  of  pyrites,  ankerite,  gal- 
ena and  slate  scattered  through  it.  Spangles 
of  gold  are  common  in  the  gangue.  An  exam- 
ination of  the  rock  and  imbedded  minerals 
showed  that  there  was  an  average  of  $18  90 
of  gold  to  the  ton,  and  that  most  of  it  was  con- 
tained in  the  clear  quartz,  the  accompanying 
minerals  being  nearly  destitute  of  it.  The 
mineral  character  of  this  vein  agrees  with 
that  6f  the  auriferous  sheets  in  Vermont  and 
Canada.  The  gold  is  very  nearly  pure,  con- 
taining only  half  of  one  per  cent,  of  silver. 

The  shaft  at  the  Dodge  mine  was  sunk  sev- 
enteen feet  in  1867,  and  the  rock  taken  out 
yielded  $6.25  per  ton  in  the  mill.  After  that 
the  whole  vein  was  quarried  to  the  same  depth 
for  several  rods,  and  yielded  from  S3  to  $4 
per  ton.  Next  the  work  was  renewed  upon 
the  shaft  itself,  and  to  the  depth  of  seventy 
feet,  including  two  drifts  of  sixtv  feet  each 
the  average  yield  has  been  $7  per  ton  in  the 
mill.  In  1870  rock  was  taken  out  at  a  still 
greater  depth,  which  yielded  less  than  $2  00 
to  the  ton.  In  1873,  under  the  guidance  of 
Dr.  J.  H.  Rae,  new  excavations  brought  up 
rock  yielding  from  $  18.  to  $  25.  per  ton.  The 
mines  are  now  being  worked  more  success- 
fully than  ever  before.  Several  other  open- 
ings have  been  made  in  the  neighborhood 
both  in  the  slate  and  schist. 

A  section  (fig.  3)  in  Lisbon  and  Lyman 
gives  the  following  thickness  for  several 
formations.    At  the  southeast  end  of  the  sec- 


Connecticut  Lake,  passing  into  Mail 
Canada.  A  portion  of  the  second  area  w  is 
described  in  the  first  annual  report  as  the 
Ammonoosuc  gold  field.  The  existence  of 
gold  along  Connecticut  river  was  first  inti- 
mated in  the  Geology  of  Vermont,  by  the 
hnding  of  specimens  at  Springfield,  Vt,  and 
the  comparison  of  the  rocks  with  those  of  the 
auriferous  district  further  west*  In  the  Ge- 
ology ot  Maine  it  was  also  spoken  of  as  one 
ot  the  metals  characterizing  the  schist  group 
extending  from  Bellows  Falls  to  New  Bruns 

Zl \t  T.',e  eM'lieSt  diSC°Very  of  S°M  any 
part  of  it  seems  to  have  been  made  by  Mr 
Hanshet  in  Plainfleld,  N.  H  in  m  About 
the  same  time  Moses  Durkee  washed  gold  out 
of  alluvium  in  Lebanon  and  Hanover 

1 he  first  discovery  of  gold  in  Lyman  was 
Zim"  ^f'Hr''.^urtz„,/ew  YoTk 

yea,  J  He    T„  M<1     Ga,ena'  T1» 
yeai  J  Henry  Allen  and  Charles  Knapp  in- 
dependently of  each  other,  discovered  gl  i  m 
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tion,  there  are  ordinary  gneisses  dipping 
about  N.  20°  W,and  holding  a  band  of  azoic 
limestone,  perhaps  100  feet  thick,  inclined 
50°,  which  has  been  extensively  quarried  by 
Mr.  Bronson.  On  the  hillside  toward  the 
pond  are  friable  gneisses,  often  very  micace- 
ous and  carrying  simple  crystals  of  stauro- 
lite,  dipping  30°,  N.  60°  W.  This  is  bord- 
ered by  a  band  of  hornblende  schist  dipping 
m  the  same  direction;  40°  is  the  average  for 
its  whole  width.  The  hornblende  is  an  associ- 
ate of  the  gneiss  formation  rather  than  of 
what  follows.  The  estimated  thickness  of 
this  gneissic  group  is  2,500  feet.  It  is  not 
clear  to  which  of  the  gneissic  divisions  it  be- 
longs, though  allied  to  the  White  Mountain 
series  in  some  respects. 

Crossing  Mink  Pond  is  a  gray,  friable 
mica  schist  holding  in  profusion  reddish 
staurohtes  and  garnets,  the  locality  being  one 
well  known  to  mineralogists.  The  average 
dip  being  56°,  the  thickness  must  be  3,300 
feet.  This  band  is  followed  by  the  same 
garnetiferous  slates  which  occur  upon  the 
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south  branch  of  the  Ammouoosue.  Stauro- 
lite  is  less  abundant  in  this  than  in  the  previa 
"us  band,  and  it  is  almost  wanting  in  the  west- 
ern portion.  With  an  average  dip  of  59c,  this 
slate  must  he  over  3,000  feet  in  thickness. 

•The  next  division  I  call  the  Swift  Water 
Series.  It  contains  first,  quartzites  and  sand- 
stones, 1,769  feet  in  thickness,  resting  upon 
the  Cods  group.  This  band  contains  an  au- 
riferous vein.  Second,  Hornblende  schist 
310  feet.  Third,  schist,  concealed  by  drift, 
240  feet.  Fourth,  Schists  and  slates  242  feet, 
I  now  divide  the  Huronian  into  two  parts, 
the  Lisbon  and  Lyinau  groups.  The  first,  on 
the  section  line,  is  composed  first  of  talcose 
conglomerates  756  feet ;  second,  cupreous 
talcose  schist,  3,539  feet.  The  Lyman  group 
on  the  section  consists  of  whitish  schist  con- 
glomerates 200  feet.  The  last  group  is  thick- 
er than  appeai-H  in  this  section,  on  account  of 
a  downthrow.  These  strata  dip  west,  and 
are  repeated  in  Lyman,  so  that  we  have  evi- 
dence of  the  existence  of  a  synclinal  axis. 
The  cupreous  schists  contain  much  more  cop- 
per on  the  west  side  of  the  synclinal,  on 
Gardner's  mountain.  At  about  the  summit 
of  this  group  is  an  interesting  band  of  quartz- 
ose  conglomerate,  generally  containing  traces 
of  gold,  from  10  to  two  hundred  feet  thick. 
Being  quite  persistent  it  wiU  prove  of  great 
value  in  mapping  out  the  dislocations  of  this 
district.  In  one  case  it  has  been  shifted  lat- 
arally  1,300  feet,  and  with  it,  of  course,  the  ad- 
joining members. 

In  Coos  county  large  masses  of  stratified 
liorite  and  serpentine  characterize  the  Hu- 
ronian. Thft  diorites  form  mountains  like 
Mt.  Carraei  3,711  feet  above  the  sea.  An- 
other member  is  a  peculiar  rough  hornblende 
rock,  extending  to  the  north  boundary  from 
Colombia.  Both  steatite  and  dolomite  occur 
in  various  localities  along  the  Connecticut, 
and  near  the  third  Connecticut  Lake. 

Cambrian. — The  discussions  about  the 
value  of  the  Cambrian  series  are  leading 
geologists  to  assign  to  this  place  in  the  col- 
umn a  thick  mass  of  sediment,  usually  with- 
out fossils,  and  largely  argillaceous  in  char- 
acter. We  may  for  the  present  place  here 
the  following  groups.  1.  Mica  schists  of 
southern  New-Hampshire.  2.  Merrimack 
group  including  argillo-quartzites  in  Coos 
county.  3.  Cods  group.  4.  Clay  slates.  5. 
Mt.  Mote  conglomerates. 

Mica  Schists. — These  occur  on  the  west 
side  of  the  Exeter  syenite  range.  They  were 
formerly  supposed  to  be  a  repetition  of  the 
Merrimack  group  on  the  west  flank  of  an 
anticlinal.  They  had  also  been  confounded 
with  the  White  Mountain  series.  They  are 
separable  from  the  latter  on  account  of  the 
absence  of  feldspar  and  andalusite.  Their 
areas  are  given  only  in  part.  Large  beds  of 
granite,  and  a  range  of  quartzite  belong  to 
this  series.  Narrow  ridges  of  it  show  the 
place  of  synclinals  in  the  gneiss. 

Merrimack  Group. — These  rocks  consist 
of  micaceous  quartzites,  sometimes  mica 
schists  and  more  or  less  argillaceous  mem- 
bers, with  interstratified  beds  of  granite.  In 
New-Hampshire  this  formation  lies  to  the  ' 


east  of  the  Exeter  range  of  syenite.  It  con- 
tinues into  Massachusetts,  following  the  Mer- 
rimack valley  to  Lowell,  and  continuing 
south-westerly  beyond  Worcester. 

Allied  to  them  in  character  are  certain  ar- 
gillo-quartzites in  Northumberland,.^!  ratford, 
Stark  and  Berlin.  There  is  little  beyond 
mineral  character  to  correlate  these  two  areas. 
The  northern  one  has  been  disturbed  by  the 
movement  of  the  Labrador  rocks  in  such  a 
way  as  to  suggest  a  later  age  for  them.  Ob- 
servation indicates  that  a  narrow  band  of  a 
slaty  rock  will  be  more  broken  up  and  thrown 
out  of  place  than  adjacent  massive  strata,  so 
that  the  amount  of  disturbance  may  not  nec- 
essarily indicate  greater  antiquity.  These 
silicious  rocks  have  been  pressed  so  as  to 
stand  vertically  against  precipices  of  compact 
feldspar,  supposed  to  consist  of  horizontal 
strata.  But  the  schists  do  not  pass  under  the 
feldspar,  and  hence  we  suppose  them  to  be 
more  recent  in  age.  An  extensive  area  of 
schists  northwesterly  from  Umbagog  Lake  is 
probably  referable  to  one  of  the  above  two 
groups.  Latterly  it  has  been  suggested  that 
this  group  belongs  to  the  Huronian. 

Cods  Group. — This  consists  of  quartzites, 
mica  schist,  both  with  and  without  staurolite, 
argillaceous  schist,  clay  slates  with  garnets 
and  obscure  mica,  possibly  phyllite,  ealcare- 
ous  mica  schist,  hornblende  rocks  and  vari- 
ous sandstones.  My  third  New  Hampshire 
report  gives  four  sections  across  this  group, 
in  Lisbon,  Orford,  Lyme  and  Hanover,  with 
an  average  thickness  of  about  10,000  feet. 
Subsequent  investigations  modify  all  our  pub- 
lished statements  respecting  this  group.  The 
limestone  and  gneiss  of  the  sections  must  bo 
eliminated;  the  proof  of  which  is  very  evi- 
dent. The  gneiss  in  Hanover  underlies  the 
same  succession  of  quartzite,  staurolite,  mica 
schist  and  hornblende  rock  in  two  or  three 
localities  along  the  same  section  line,  and 
thus  all  the  rocks  are  repetitions  instead  of 
one  unbroken  series.  In  Haverhill,  the 
gneiss  with  limestone  underlies  the  supposed 
Cods  quartzite,  with  a  strike  differing  from 
that  of  the  latter  as  much  as  thirty  or  forty 
degrees.  I  do  not  find  any  regular  gneiss  in 
the  Cods  group  anywhere  in  the  State.  It  is 
a  curious  fact  also  that  thei'e  are  extensive 
ranges  of  what  seems  to  be  the  Coos  quartz- 
ite resting  uncomformably  upon  the  gneiss, 
without  any  connection  with  mica  or  horn- 
blende schist.  They  must  continue  to  be 
ranked  as  C003  till  we  have  evidence  to  the 
contrary.  The  Cods  group  may  also  embrace 
the  "  calciferous  mica  schist  "  of  Vermont. 
The  original  definition  of  this  group  express- 
ly excluded  the  latter  rock.  Further  study 
will  be  required  to  make  this  position  a  sure 

Clay  Slate. — This  is  common  in  Lyman 
and  Bath.  A  study  of  its  structure  over 
this  area  shows  it  to  be  normally  synclinal, 
and  resting  upon  the  Lyman  group  chiefly. 
This  structure  is  best  recognized  in  Bath. 
On  passing  northerly,  the  basin  is  broken  up 
into  fragments  by  the  rising  up  of  the  un- 
even floor,  the  segments  indicating  irregu- 
larly the  synclinal.     But,  after  reach  ingfithe  . 


neighborhood  of  the  Dodge  gold  mine,  the 
Btrata  are  monoolinal,  and  continue  thus  till 
they  disappear  beneath  the  Heldorberg. 
The  case  is  analogous  to  those  in  Berkshire 
County,  Mass,,  desoribod  recently  by  Pro- 
fessor Dana.  Analysis  of  this  slate  in  Ly- 
man gave  Professor  Seely,  silica  72!>8,  per- 
oxide of  iron  6*35,  alumina  5  99,  magnesia 
•36,  potash  5  61,  sodn  9-92=  10121.  Thus 
this  slate  resembles  the  common  schist  of 
the  Lyman  series.  Possibly  it  was  derived 
from  the  decomposition  of  the  latter. 

Tin'  synclinal  form  i»t'  those  slates  confirms 
the  general  theory  of  structure  in  this  neigh- 
borhood, already  presented.  For,  if  this 
area  is  a  basin,  it  must  Ho  upon  older  strata  ; 
and,  if  both  sides  of  the  alato  are  Banked  by 
a  similar  succession  of  strata,  the  latter  must 
bo  relatively  older.  In  fact,  this  slate  is 
flanked  first  by  the  Lyman  schist,  ami  that 
in  turn  by  the  Lisbon  group.  On  the  south- 
oast,  tho  latter  joins  on  to  the  Cods  series,  and 
on  tho  west  it  comes  in  contact  with  tho 
same  slate,  in  both  cases  newor  rocks ;  but 
ultimately  gneiss  is  found  after  ono  or  more 
inferior  undulations.  The  slate  range  on  the 
west  is  supposed  to  extend  to  Bernardaton, 
Mass.,  on  West  Mountain.  On  one  section 
it  has  a  thi  ckness  of  1,500  feet,  with  a  maxi- 
mum of  1,800. 

Mt.  Mote  Conglomerates — .These  are 
apparent  upon  the  Mote  mountains  in  Alba- 
ny and  Mt.  Pequawket  in  Chatham.  A  brief 
sketch  of  this  structure  of  Pequawket.  will 
best  illustrate  the  character  of  the  group. 

The  same  granite  which  appears  at  the 
Flume,  is  found  in  the  Green  Hills,  and  all 
along  through  Conway,  at  Kiarsarge  village, 
and  in  the  lower  part  of  Pequawket.  Above 
this  the  Albany  granite  occurs  upon  all  sides 
most  distinctly.  It  is  not  abundant  <m  fche 
south  and  east,  but  very  characteristic.  On 
the  south,  it  crops  out  on  the  hillside  below 
the  slate.  About  live  hundred  feet  above 
the  south  base  «>f  Pequawket,  and  in  the  old 
footpath  (that  of  1840),  occurs  a  ledge  of 
clay  slate,  directly  above  the  granite.  This 
formation  does  not  seem  to  extend  far,  as  it 
is  not  found  in  either  of  tho  new  paths  up  the 
mountain,  and  a  very  short  distance  from  its 
lower  boundary  we  pass  beyond  it  and  come 
upon  the  Mt.  Mote  group,  of  which  the  up- 
per two  thousand  feet  of  Pequawket  appears 
to  consist,  viz.,  an  igneous  felsite,  full  "t  peb- 
bles. The  greater  portion  of  the  included 
fragments  are  angular,  slaty,  lying  at  all  an- 
gles, and  range  in  size  from  an  inch  to  a  foot 
in  diameter:  They  were  all  taken  from  (Vds 
slate  just  below,  whence  it  is  clear  that  the 
Cods  group  is  the  older  of  tho  two. 

Silurian. — Two  groups  of  rock  may  be 
referred  to  this  age,  the  Swift  Water  Scries 
and  the  BCelderberg.  The  first  have  been 
noticed  in  the  description  of  the  section  pas- 
sim,' through  Lisbon  and  Lyman.  The  lat- 
ter series  is  of  the  greatest  consequence  be- 
cause fossils  have  been  discovered  in  it. 

The  discovery  of  Helderberg  fossils  in 
New-Hampshire  was  announced  as  follows  in 
a  telegram  addressed  to  Dr.  T.  R.  Crosby, 
President  of  the  Dartmouth  Scientific  Aaso- 
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ward,  B.  Billings 
the  specimens.  The  corals  appeared  to  be 
Favorites,  basalfica  and  Zaphrentis,  probably 
the  same  with  those  occurring  near  Lake 
Memphremagog  i"  Canada.  The  erinoids 
were  all  small.  Mr.  Hillings  found  nothing 
that,  would  localize  the  horizon  mure  definite- 
ly than  the  general  term  of  Helderberg. 
The  Owl's  Head  locality,  fifty-five  miles  dis- 
tant from  Littleton,  in  Canada,  has  furnished 
the  characteristic  Atrt/pa  reticularis  and  oth- 
er species  of  the  Upper  Helderberg,  en- 
abling the  Canadian  geologists  to  represent 
upon  their  maps  several  narrow  strips  of  the 
Upper  Helderberg  limestone. 

An  allied  rock  has  long  been  known  at 
Bernardston,  Mass.  It  was  first  described 
by  my  father  in  the  Massachusetts  Report  of 
1833,  with  a  drawing  of  the  crinoidal  stems. 
It  has  generally  been  considered  as  the 
equivalent  of  the  Upper  Helderberg  or  Cor- 
niferous  limestone  of  New  York,  on  account 
of  the  presence  in  both  of  enormous  crinoid- 
al stein-fragments. 

The  Memphremagog  and  Bernardston  de- 
posits Ho  upon  the  opposite  sides  of  the  same 
formation — the  calciferous  mica  schist  group 
of  the  Vermont  Report,  and  Upper  Silurian 
(supposed  Niagara)  of  Sir  W.  E.  Logan's 
Report — and  separated  by  a  distance  of  165 
miles.  The  mica  schist  is  probably  an  older 
formation  than  the  Helderberg,  lying  in  a 
trough  of  clay  slates,  the  latter  constituting 
the  floor  of  the  fossiliferous  beds.  These 
slates  may  bo  Lower  Silurian  or  Cambrian, 
judging  from  general  considerations,  No 
fossils  yet  appear  in  them.  The  calcareous 
schists  carry  a  few  obscure  crinoidal  frag- 
ments at  Derby,  Vt.,  which  are  of  no  value 
in  the  iudentilication  of  strata. 

At  .first  sight,  one  would  declare  that  there 
is  no  similiarity  between  the  Littleton  and 
Bernardston  rocks.  After  considerable  stu- 
dy of  both  localities,  I  find  a  few  points  of 
resemblance,  perhaps  as  much  as  we  have  a 
right  to  expect  in  synchronous  deposits  more 
than  a  hundred  miles  apart.  In  our  studies, 
we  often  look  for  exact  resemblances  in  re- 
mote localities.  Perhaps  it  is  better  that  the 
connecting  tie  be  discovered  with  difficulty, 
in  which  case  the  conclusions  may  be  more 
surely  established.  The  surroundings  at 
Littleton  are  different  from  those  at  Ber- 
nardston. The  series  rests  upon  a  chlorite 
rock  or  hard  green  hydro-mica  schists,  close 
by  gneiss,  and  a  whitish,  soapy  schist.  At 
Bernardston,  the  underlying  as  well  aa  the 
overlying  rock  is  quartzite,  and  in  the  neigh- 
borhood are  the  mica  and  staurolite  schists 
just  described  as  the  Coos  group. 

In  order  to  make  the  descriptions  of  these 
fossiliferous  rocks  clear,  I  introduce  a  small 
map  of  the  region  where  they  occur  and  a  few 
characteristic  sections.  The  course  of  the 
sections  is  indicated  by  lines  on  the  map 
tig.  4. 


The  first  section  is  at  the  north-east  extrem- 
ity of  the  map,  extending  from  Palmer  to 
Burnham's  Hill,  nearly  one  and  three-fourths 
mile.  Palmer  Hill  is  composed  of  Lyman 
schist,  dipping  78°  N.  28°  W.  In  passing 
to  the  depression  (which  is  in  reality  a  water- 
shed for  the  streams  flowing  northerly  and 
southerly),  the  strata  first  stand  perpendicu- 
lar ;  they  then  dip  north-westerly  ;  and  finally 
several  measurements  in  a  distance  of  thirty 
rods  gave  S.  34°  E.,  80°  S.  10°  E.,  and  85°, 
S.  35°  E.  The  rock  here  (Closson's)  is  an  in- 
durated slate,  chiefly  siliceous.  Next  we  pass 
up  a  hill,  over  the  Lisbon  schist  perhaps,  dip- 
ping 80°,  S.  15°  E.  On  top  of  the  hill  there  is  a 
siliceous  rock,  which  from  different  observers 
has  received  the  names  of  sandstone  and  buhr- 
stone  ;  it  dips  sometimes  northwest,  but  per- 
haps oftener  to  the  southeast.  On  the  north 
slope  of  the  hill,  the  sandstone  varies  in  posi- 
tion from  about  80°  S.  83  E.  to  S.  8°  W. 
This  rock  can  be  followed  a  mile  northeasterly 
across  the  road  going  eastward  to  Mann's 
Hill,  and  then  is  supposed  to  turn  and  follow 
up  the  hill  to  the  southeast  of  Burnham's 
house,  and  to  continue  south-west  to  Parker 
River.  It  has  its  maximum  development  on 
the  east  side  of  the  basin,  constituting  what 


would  be  called  a  mountain  range  in  many 
parts  of  the  country. 

Overlying  the  sandstone,  as  I  suppose,  iB 
the  fossiliferous  limestone.  It  has  been  exca- 
vated at  several  places  quite  extensively,  and 
burnt  in  a  contiguous  kiln.  It  is  usually  ol 
a  light  drab  color,  somewhat  brecciated,  and 
the  fossils  are  not  conspicuous,  but  upon 
search  they  prove  to  be  considerably  abun- 
dant ;  the  thickness  varies  from  ten  to  fifty 
feet.  On  the  north  side,  the  limestone  forms 
a  precipice  of  twenty  feet,  in  consequence  of 
excavations.  The  overlying  slate  is  seen  to 
best  advantage  in  descending  the  hill  toward 
Littleton.  It  is  rather  dark,  soft,  splits  read- 
ily and  contains  fucoids  and  markings  like 
Chondrites,  and  dip  southeast. 

Fig.  6  shows  the  most  important  of  the 
sections,  partly  because  it  is  near  the  travel- 
ed road  to  the  Connecticut  River  west  from 
Littleton  village.  It  is  one  mile  and  three- 
eighths  long.  The  gneiss  is  the  Oak  Hill  de- 
posit, and  is  in  place  one-eighth  of  a  mile 
north  of  the  section,  with  a  dip  of  35°— A0° 
N.  20°  W.  The  chloritic  rock  appears  next. 
It  is  close  by  the  road,  opposite  the  last  house 
before  reaching  Parker  Brook,  and  can  be 
traced  along  the  ridge  extending  northeast  for 
one-fourth  of  a  mile.  The  dip  is  60°  N.  50° 
W.,  with  a  somewhat  higher  dip  down  the 
slope. 

The  fossiliferous  limestone  follows  immedi- 
ately. The  first  layer  seems  to  conform  with 
the  wall  rock.  At  the  kiln,  which  is  not  fifty 
feet  from  the  base,  it  dips  00°  K.  5°  S.,  and  also 
westerly.  Hence  there  is  a  small  anticlinal 
axis.  Directly  at  the  kiln  no  fossils  were  ob- 
tained ;  they  come  from  a  dark  layer  witli  a 
westerly  dip  nearer  the  brook.  The  Zaphren- 
tis and  the  Fawsitcs  witli  small  crinoidal  frag- 
ments are  found  here. 

The  alluvium  of  Parker  Brook  intervenes 
and  conceals  the  rock  for  an  eighth  of  a  mile 
perhaps.  On  the  southwest  side  there  are 
several  outcrops  of  limestone — some  of  them 
containing  coral  masses.  A  slaty  mass  with 
no  cleavage  is  mixed  with  it.  The  limestone 
near  the  first  house  on  the  west  side  of  Parker 
Brook  is  bluish,  and  was  at  first  supposed  to 
belong  to  the  Lisbon  series — as  it  is  not  fos- 
siliferous. It  has  been  excavated  for  a  kiln 
in  years  gone  by.  Recent  researches  indi- 
cate that  the  whole  of  this  range  extending 
into  Lisbon,  is  of  Helderberg  age.  The 
strata  have  somewhat  of  a  zigzag  arrange- 
ment, which  need  not  be  described  in  detail. 

Directly  beyond  the  brick  kiln  we  find  the 
chloritic  rock  in  its  perfection, dipping  in  the 
same  direction  with  that  already  noted,  but 
at  a  steeper  angle,  and  the  range  is  only  thirty 
rods  wide.  At  a  turn  in  the  road,  slate  of 
less  width,  seemingly  vertical,  appears,  and  we 
discover  imbedded  in  it  two  feet  in  thickness 
of  compact  crinoidal  limestone.  This  identi- 
fies the  slate  with  the  deposit  upon  Fitch 
Hill,  a  quarter  of  a  mile  to  the  southwest, 
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The  next  section 
in  fig.  8  is  three  and 
three-eighths  miles 
long,  and  passes  over 
more  strata.  It  com- 
mences high  up  the 
early  curse  of  Mul- 
liken's  Brook,  crosses 
Iilueberry  Hill,  and 
terminates  a  short 
distance    north  of 


whore  the  Pa uta merits  is  found.  The  mingled 
slate  and  limestone  extend  up  the  hill  and 
then  across  the  ridge. 

The  chloritie  rock  re-appears  on  the  section 
at  a  fork  in  the  road,  and  continues  uninter- 
ruptedly for  three-eighths  of  a  mile,  dipping 
75° -80°  northwesterly.  This  would  give  a 
thickness  of  about  1,900  feet  of  strata.  Fig. 
6  shows  the  order  of  the  rocks  from  Fitch's 
house  to  the  summit  of  the  hill.  The 
first  rock  seen  above  Mr.  Fitch's  is  the 
chlorite  rock,  running  N.  65°--70°  E.,  and 
containing  a  layer  of  white  quartz.  In  the 
pasture  the  strike  changes  to  nearly  east  and 
west,  and  this  fact  is  made  certain  by  the 
position  there  of  the  white  quartz,  which 
curves  with  the  chlorite  but  may  be  a  little 
nearer  the  Helderberg  after  the  bend  is  pass- 
ed than  before.  This  is  confirmed  by  examin- 
ing the  rocks  east  of  the  Helderberg  range. 
Ou  fig.  6  above,  there  are  thirty  rods  of  chlo- 
ritie rock  east  of  the  slate  range,  but  on  Fitch 
Hill,  in  consequence  of  the  transverse  course 
of  the  slate,  it  lies  on  the  southeast  of  the  chlo- 
rite altogether,  as  shown  in  fig.  7.  To  the 
southwest  there  is  another  outcrop  of  this 
range  of  chlorite,  because  the  Helderberg  is 
cut  off  by  it,  but  the  fossiliferous  seam  again 
covers  it  when  the  low  ground  is  reached, 
and  the  hard  rock  is  seen  no  more. 

Furthermore,  the  contact  between  the  Held- 
erberg and  chlorite  on  Fitch  Hill  is  not  a  di- 
rect succession  or  interstratification,  since 
there  has  been  a  sliding  of  one  rock  over  the 
other.  The  removal  of  the  turf  revealed  a 
slickensides  between  the  two.  The  limestone 
is  followed  by  forty  or  fifty  feet  of  coralline 
slate  ;  thirty  or  forty  feet  of  friable  conglom- 
erate, white  when  weathered,  like  the  Oriskany 
sandstone  of  New  York,  the  quartz  pebbles 
being  of  the  size  of  kernels  of  Indian  corn. 
Next  is  a  bluish,  somewhat  siliceous  limestone 
of  two  sorts.  Then  follows  considerable 
tough,  massive  hornblende  rock,  with  no 
signs  of  stratification  and  a  strange  associate 
of  the  Pentamerus  limestone.  On  the  very 
apex  of  the  hill  is  a  sandstone  weathering 
white,  but  gray  in  the  interior.  It  dips  ap- 
parently 50°  east  of  north.  The  section  is 
about  half  a  mile  long. 

Figure  9. 


North  Lisbon,  reaching  the  gneiss.  At 
the  beginning  is  the  Lyman  instead  of  the 
Lisbon  group,  though  the  latter  would  appear 
if  the  section  had  been  elongated  hall' a  mile. 
Near  G.  D.  Shute's  house  and  "Indian  Rock," 
theso  schists  dip  85°  N.  20°  W.  The  cast 
border  of  this  group  dips  80°  N.  30°  W.  It 
weathers  whitish,  presenting  a  chalky  aspect 
at  a  little  distance.  Along  the  carriage  road 
succeeding  is  an  extensive  range  of  Helder- 
berg slates  and  limestones  containing  Favo- 
sites.  The  strata  stand  perpendicular,  run- 
ning northeast.  On  a  tributary  stream,  near 
C.  Hastings's  house,  is  a  fine  exposure  of  grit, 
slates  and  calcareous  beds,  greatly  resembling 
fossiliferous  strata  in  Maine  and  New  York, 
but  they  yielded  no  relics  of  life  in  a  half-hour's 
search.  This  series  of  strata  forms  a  steep 
cliff  70  or  80  feet  high,  which  can  be  fol- 
lowed a  mile  and  a  half  to  the  slate  quarry. 
The  country  at  the  base  of  the  cliff  is  every- 
where a  swampy  forest  not  intersected  by 
roads,  so  that  its  exploration  is  not  inviting. 

Passing  up  the  hill,  there  is  a  coarse  con- 
glomerate. Near  the  top  of  Blueberry  Hill 
are  slates  with  the  course  N.  65°  E.,  and  ir- 
regularities which  may  be  explained  by  sup- 
posing cleavage  planes  to  be  present  having  a 
different  strike  from  the  strata.  On  the  crest 
of  the  hill  the  slates  dip  70°  N.  25°  W.  This 
continues  about  half  a  mile  on  the  line  of 
section,  or  as  far  as  I  was  able  to  travel  upon 
it,  There  is  room  enough  for  the  double 
thickness  of  slate  seen  in  fig.  7. 

The  eastern  slope  has  not  been  examined 
throughout.  About  half  way  down  1  have 
twice  examined  ledges  apparently  of  the  Lis- 
bon group  dipping  toward  the  hill.  Mr. 
Huntington  travelled  over  the  remainder  of 
the  section,  and  his  specimens  seem  to  indi- 
cate, first,  the  mica  schists  of  the  Coos  group, 

(6)  followed  by  considerable  hornblende  rock, 

(7)  and  lastly  by  a  conglomerate  (8)  with 
whitish  cement  and  pebbles  of  the  size  of 
buck-shot.  This  rock  stands  on  edge  on  the 
top  of  the  hill  next  the  Ammonoosuc  River, 

and,  with  the  mica  and  horn- 
■  blende  schists,  is  perhaps  our 

Swift  Water   series.  The 
d/ffifa  hornblende  may  connect  with 
a  large  mass  of  the  same  rock 
a  mile  southwest,  it  being  in 


contact  with  Helderberg  there.  The  horn- 
blende may  correspond  with  'he  same  rock  on 
tigs.  5  and'tf.  The  mica  schists  evidently  be- 
long to  the  Euatis  Hill  series,  at  the  south  of 
Littleton  village,  possibly  disconnected  from 
that  outlier  by  erosion. 

The  gneiss  at  the  southeast  end  is  part  ot. 
the  area  known  as  "Bethlehem  gneiss,"  or 
rather  the  common  variety  upon  its  bonier. 
The  mica  is  black,  and  the  feldspar  often 
scanty.  The  position  .lifters  from  that  of  the 
other  rocks.  Its  normal  position  is  about, 
40*  .lip  toward  the  north,  both  the  inclination 
and  course  varying  from  those  of  the  other 
strata  that  have  been  cited. 

This  section,  if  protracted,  would  cross  an- 
other interesting  Heklerberg  area;  but  for 
the  sake  of  clearness,  I  will  add  a  small  sec- 
tion (tig.  9)  with  greater  horizontal  scale, 
situated  about  a  quarter  of  a  mile  to  the 
southwest,  crossing  the  Ammonoosuc  nearly 
at  North  Lisbon  railroad  station  and  pacing 
up  the  "south  branch."  The  gneiss  dips  36* 
N.  35°  W.,  at  the  "  Lead  mine."  Next  is  a 
coarse  conglomerate)  seen  in  the  field  and  un- 
der the  bridge,  dipping  65°-70°  N.  10°  W, 
As  there  is  a  general  resemblance  between 
this  and  the  conglomerate  of  the  Lisbon 
group,  it  was  not  till  the  recent  discovery 
of  extensive  Helderberg  strata  that  these 
ledges  at  Nort  h  Lisbon  appeared  to  belong  to 
the  Paleozoic  series.  The  materials  of  the 
pebbles  are  white  and  blue  quartz,  hydro-mica 
schist  or  Lisbon  group,  two  or  three  gneisses, 
Coos  slates  and  calcareous  masses,  with  an 
argillo-micaceous  paste.  Some  pebbles  area 
foot  long.  They  are  usually  slaty  but  not 
distorted. 

Crossing  the  river  and  walking  over  twenty 
rods  of  gravel,  wo  come  next  to  a  more  inter- 
esting locality  in  the  south  branch  valley. 
The  first  ledge,  back  of  the  last  house  on  the 
road,  is  micaceous  slate  with  calcareous  layers, 
cut  by  an  obscure  igneous  dike.  The  strata 
dip  4.V  N.  20°  W.  Beneath  aro  fifty  feet  of 
coarse  conglomerate,  containing,  in  addition 
to  the  pebbles  under  the  bridge,  pieces  of  the 
mica  schist  of  the  Coos  group,  without  stau- 
rolite.  These  Helderberg  conglomerates  are 
estimated  to  be  500  feet  thick.  The  slates 
next  observed  have  a  higher  dip.  They  are 
followed  by  indurated  slates  dipping  50°  N. 
10°  W.  They  are  traversed  by  beaut!  <l 
ribbons  of  banded  trap  from  half  an  inch  to 
three  inches  in  width,  which  jump  and  curve 
in  a  fanciful  way. 

The  next  series  evidently  belong  to  the  Lis- 
bon group,  having  essentially  the  same  strike 
and  dip  with  the  last  mentioned  beds.  They 
extend  for  about  twenty-five  rods  along  the 
stream.  The  rock  is  a  gritty  hidro-mica 
schist  much  indurated.  They  terminate  at 
a  great  bend  of  the  stream,  where  the  water 
passes  through  a  narrow  gorge  of  clay  slates 
containing  staurolite  and  garnet,  and  dipping 
60°  N.  17°  W.  These  ledges  extend  easterly 
for  twenty-five  rods,  after  which  they  are 
covered  with  boulder  clay  for  a  great  dis- 
tance. The  Lisbon  group  just  mentioned, 
has  been  traced  across  to  the  west  of  Streeter 
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Pond.  The  clay  slates  with  staurolite  seem 
to  correspond  perfectly  with  certain  portions 
of  the  Coos  group  in  Lyme  and  Lisbon. 

The  fossils  thus  far  found,  consist  of 
Faeosites  basaltka,  Zaphrentis,  Pentamcrus 
Knigidii,  large  and  small  c-rinoidal-stem  frag- 
ments, a  gasteropod  and  fucoids.  The  third  , 
js  the  most  important,  since  it  determines 
the  precise  horizon  of  the  limestone.  Sam- 
ples of  all  the  varieties  having  been  sent  to 
Mr.  E.  Billings,  he  has  written  that  the 
brachiopod  is  closely  allied  to  the  Pentamerua 
Kniglitii  of  the  Lower  Helderberg  and  the 
gasteropod  likewise,  while  the  other  fossils 
do  not  as  yet  afford  anything  so  definite  in 
regard  to  geological  equivalency. 

Two  points  of  importance  suggest  them- 
selves in  this  connection.  1.  The  horizon 
at  Littleton  is  different  from  the  Helderberg 
at  Owl's  Head,  Province  of  Quebec,  which 
by  the  included  Airy  pa  reticularis  has  been 
shown  to  bo  the  Upper  Helderberg.  It  is 
hence  most  likely  that  we  have  both  the  Hel- 
derberg limestones  in  New  England,  as  well 
as  the  strata  enclosed  by  them  in  New  York. 
2.  If  there  is  a  Limit,  the  facts  indicate  that 
the  rocks  all  belong  to  the  lower  members 
and  are  therefore  Silurian. 

SURFACE  GEOLOGY. 

On  account  of  the  great  altitude  of  the 
White  Mountains,  New  Hampshire  is  an  in- 
teresting field  for  the  study  of  the  phenom- 
ena of  the  Drift  Period.  Our  limits  will  not 
allow  more  than  brief  allusions. 

The  entire  state  must  have  been  covered 
with  moving  ice  in  the  glacial  period.  Sev- 
eral prominent  courses  of  the  current  seem  to 
have  been  the  following.  The  course  of  the 
ice  over  all  the  northern  and  most  of  the 
higher  mountains  has  been  to  the  southeast. 
The  highest  stria}  observed  are  near  the 
Lake  of  the  Clouds,  Mt.  Washington,  6,200 
feet  ;  while  small  transported  pebbles  have 
been  seen  at  the  height  of  5,800  feet. 
Hence  the  ice  probably  moved  over  every 
peak  except  Washington.  Along  the  Merri- 
mack basin  the  current  passed  southerly. 
There  is  an  interesting  deviation  from  this 
rule  in  Baker's  river  valley.  This  stream 
at  first  runs  southerly  and  then  turns  to  the 
east.  The  markings  on  the  ledges  indicate 
a  similar  curve  in  the  course  of  the  ice. 
But  the  ice  did  not  continue  to  bend  with  the 
Pemigewasset  valley  below  Plymouth.  In- 
stead the  drift  current  continued  easterly 
across  to  Sandwich  over  Srjuam  Lake.  The 
ice  moved  over  Winnipiseogee  Lake  about 
S  25°  E,  and  turned  sharply  to  the  east  at  the 
south  end  of  Ossipee  mountain,  as  if  it  had 
been  restrained  within  the  Lake  valley  by 
the  rocky  barriers  on  the  east. 

Along  the  Connecticut  valley  the  course 
was  a  little  west  of  south  agreeing  with  the 
direction  of  the  valley.  The  water-shed  be- 
tween the  Connecticut  and  Merrimack  rivers 
is  often  marked  by  the  southeast  strise.  A 
notable  example  is  Monadnock,  which  bore 
the  brunt  of  two  currents,  the  one  from  the 
north  and  the  other  from  the  north-west. 
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Terrace  Period. — Few  rivers  display- 
better  the  phenomena  of  terraces  than  the 
Connecticut  and  Merrimack.  I  will  present 
a  few  statements  respecting  the  connection 
between  the  latter  and  the  physical  features 
of  Winnipiseogee  Lake.  The  following  are 
the  heights  above  the  outlet  of  the  lowest 
point  in  the  rim  of  the  basin,  running  en- 
tirely around.  ^ 

Aslilnnd  ridge,  153 

Centre  Harbor  rMgu  to  Squam  160 

Squam  Lake  by  Long  Pond,  

Ridge  to  Snco  waters,   210 

Ridge  to  Cochecho  River  18 

Old  outlet  in  Gilford,   *> 

Hence  a  rise  of  the  Winnipiseogee  Lake 
forty  feet  would  cause  a  flow  into  Squam 
Lake  ;  a  rise  of  eighty  feet  would  allow  wa- 
ter to  How  both  into  the  Cochecho  and  what 
appears  to  be  an  old  outlet  through  Gilford, 
towards  Lake  Village.  A  rise  of  one  hun- 
dred and  fifty-three  feet  would  be  required  to 
make  a  direct  connection  with  the  Pemige- 
wasset valley,  the  route  via  Squam  Lake  be- 
ing very  tortuous. 

The  existing  outlet  is  an  interesting 
stream.  It  expands  immediately  after  leav- 
ing the  lake  into  Long  Poud,  being  naviga- 
ble for  steam  tugs,  through  the  passage  way. 
The  dam  of  the  Lake  Company  at  Lake 
Village  prevents  farther  navigation,  but  in 
a  mile  or  two  it  expands  and  sends  off  two 
bays,  called  Winnisquam  Lake  and  Round 
Bay.  There  are  two  more,  expansions  in 
Belmont,  Tilton  and  Northfield,  called  San- 
bornton  and  Little  Bays.  The  water  then 
descends  rapidly  to  the  Pemigewasset  at 
Franklin,  the  two  streams  combined  becom- 
ing the  Merrimack.  The  total  descent  of 
the  outlet  for  its  fourteen  miles'  course  is 
two  hundred  and  thirty-two  feet.  It  flows 
almost  entirely  over  the  hard  pan  or  glacier 
drift  deposits,  and  seems  to  have  made  no 
terraces  above  fifteen  or  twenty  feet  in  alti- 
tude. No  others  exist  above  the  west  cor- 
ner of  Belmont,  and  those  seem  to  have  been 
formed  in  connection  with  the  Pemigewas- 
set. 

The  striking  feature  of  this  lake  border  is 
the  absence  of  terraces.  The  banks  are 
chiefly  of  glacial  drift.  The  few  terraces 
that  may  be  seen  are  of  limited  size.  The 
following  are  the  principal  ones. 

At  Alton  liny  two,  ...         55  and  75  feet. 

West  Alton,  two  place*,  ...  75  and  100  feet. 
Several  plucos  in  Gilford  .        10,  31, 17,  and  SO  feet. 

Plain  of  Laeonia,  perhaps,         .         .  10  to  13  feet. 

Meredith  Village,  .         .  5,  15,  23  and  30  feet. 

Monltonboro,         .....         76  feet. 

Wolfsboro  85  feet  and  more. 

Centre  Harbor  Village,    .         .         .  8  to  10  feet 

There  are  no  evidences  to  show  a  sub- 
mergence of  the  lake  area  by  the  ocean,  un- 
less it  be  derived  from  the  existence  of  fresh- 
water smelts,  apparently  of  the  same  species 
with  their  compeers  of  the  salt  water.  No 
attempt  has  yet  been  made  to  find  any  ma- 
rine animals  in  this  large  body  of  water  by 
dredging.  The  terraces  seem  to  indicate  sev- 
eral former  levels  of  the  lake.  Assuming 
this  to  be  true,  we  can  believe  that  Lake 
Winnipiseogee  stood  successively  100,  80,  55, 
30,  20, 15  and  12  feet  above  its  present  level, 


but  never  any  higher,  or  at  least  not  long 
enough  to  allow  sand  to  collect  around  the 
shores.  Some  of  these  terraces  may  be 
higher  back  among  the  Belknap  Mountains, 
but  it  is  only  the  height  of  this  river  terrace 
at  its  junction  with  the  lake  that  indicates 
the  former  altitude  of  the  water  level. 

With  the  elevation  of  the  water  one  hun- 
dred feet  the  river  at  the  Alton  outlet  must 
have  been  eighteen  feet  higher  than  now,  so 
as  to  prevent  the  egress  of  water.  The  pres- 
ent outlet  may  have  been  entirely  closed. 
This  we  can  easily  appreciate,  since  the  drift 
ridge  has  evidently  been  excavated  by  run- 
ning water  more  than  this  amount,  as  is  in- 
dicated by  the  steepness  of  the  present 
banks.  There  may  also  have  been  a  barrier 
in  Gilford  to  the  south  of  the  present  outlet. 
Granting  the  existence  of  barriers  in  those 
directions,  the  outlet  must  have  been  through 
Squam  Lake.  Possibly  there  may  have 
been  a  barrier  across  the  Squam  River  also, 
where  the  valley  is  narrow,  though  all  loose 
material  is  now  removed  from  it.  If  so  the 
outlet  probably  ran  through  Gilford. 

There  is  nothing  to  indicate  the  nature  of 
these  barriers  other  than  has  been  specified. 
Considering  the  character  of  the  period,  it  is 
likely  that  there  was  earth  in  Alton  and  ice 
in  the  Gilford  and  Squam  rivers.  When  the 
barriers  had  sunk  twenty  feet  more,  egress 
would  have  been  checked  only  in  Gilford. 
We  may  suppose  at  this  epoch  that  the  prin- 
cipal outlet  lay  to  the  south  to  the  Cochecho 
River.  As  the  lake  sank  more  and  more 
there  might  have  been  terraces  formed  lo- 
cally at  various  levels,  as  our  figures  seem  to 
indicate.  But  the  level  must  have  sunk  to 
less  than  forty  feet  before  Squam  Lake 
could  have  existed  separate  from  Winnipi- 
seogee, and  the  outlet  ran  through  its  pres- 
ent channel.  If  the  drift  ridge  at  the  Weirs 
gradually  sunk  by  erosion,  we  can  under- 
stand how  the  several  local  terraces  men- 
tioned above  have  been  formed.  Should 
there  be  another  falling  of  the  level  a  new 
set  of  terraces  would  appear,  just  beneath 
the  present  shore  line. 

The  theory  formerly  prevalent  respecting 
the  origin  of  terraces  supposes  that  the  ocean 
was  present  to  allow  the  gradual  accumula- 
tion of  sand  and  gravel  beneath  its  retiring 
waves.  The  chief  objection  to  this  view, 
is  that  if  terraces  were  made  all  the  way 
up  to  one  hundred  feet  there  is  no  reason 
why  others  should  not  exist  at  twice  and 
thrice  that  elevation.  It  is  the  absence  of 
these  higher  terraces  that  led  me  to  exam- 
ine the  surface  geology  of  this  region  and  to 
speculate  whether  this  fact  would  not  lead  to 
the  abandonment  of  the  oceanic  theory. 

The  true  theory  seems  to  be  developed 
by  studying  the  condition  of  the  neighbor- 
ing valley  of  the  Pemigewasset  and  its  con- 
nection with  Winnipiseogee ;  for  we  have 
already  seen  that  forty  feet  rise  in  the  latter 
would  carry  its  waters  into  the  former  val- 
ley via  Squam  Lake  and  river. 

The  Pemigewasset  and  Merrimack  rivers 
make  an  inclined  plane  from  the  height  of 
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about  fire  hundred  feet  (the  same  with  the 
lake)  at  Plymouth  to  the  ocean.  The  high- 
est banks  of  sand  of  apparently  lluviatile 
origin  connected  with  the  stream  are  the  fol- 
lowing. In  most  cases  the  measurements 
have  been  made  with  an  aneroid  barometer 
and  may  be  regarded  as  approximations  on- 
ly to  the  truth. 


Plymouth                       134  131  823 

Ashland                        P154  131  ess 

New  Hampton                  P2S0  311  812 

N.  Snnboroton                 400  392  751 

Franklin                           202  30  below  470 

Concord                         123  150  below  350 

Manchester                        60  to  110  (falls)   250  below  250 

Lawrence   40 

Connected  with  these  are  a  few  others  of  interost. 

Holderness  (tributary)...  134  323  823 
Principal  terrace  east  of),-. 

Plymouth  J 134  °1  562 

Height  of  rim  between) 

Square  and  Winnip'gee  j*  *°  5-11 

Water-shedinAshlaud....PlS6  153  054 

Terraces  in  Belmont          170  150  550 

Perhaps  the  following  generalizations  may 
be  drawn  from  these  figures. 

1.  The  highest  level  of  sand  or  terrace 
descends  rapidly  from  Plymouth  to  the  ocean 
and  more  rapidly  than  the  river  itself. 

2.  The  terraces  near  the  ocean  are  not  so 
much  elevated  above  the  river  as  those  high- 
er up  the  stream. 

3.  There  is  higher  sand  in  New  Hamp- 
ton than  in  Plymouth  and  Holderness,  far- 
ther north  ;  nevertheless  a  tributary  in  Hold- 
erness holds  about  the  same  height,  but  this 
of  itself  does  not  necessarily  prove  the  pres- 
ence of  the  Pemigewasset  water  at  this  lev- 
el. The  sand  is  also  greater  in  amount  as 
well  as  height.    It  will  be  also  noticed  that 
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the  New  Hampton  sand  is  one  hundred  and 
fifty-eight  feet  higher  than  the  Ashland  wa- 
ter-shed leading  to  the  lake,  while  the  Ash- 
land sand  is  thirty-two  feet  lower  than  this 
ridge.  Why  then  should  the  sand  have  ac- 
cumulated in  New  Hampton  higher  than  this 
water-shed.  ?  We  should  naturally  expect 
the  stream  to  have  gone  over  to  the  lake  and 
carried  the  sand  with  it. 

It  seems  clear  that  water  must  have  gone 
to  the  lake  through  this  Ashland-Meredith 
valley,  for  that  is  the  direct  course  of  the 
stream  from  north  to  south,  and  it  may  be 
that  it  carried  sand  also,  since  the  terrace 
does  not  rise  so  high  at  Ashland  as  below. 
There  is  no  detritus  upon  the  lower  side  of 
the  water-shed.  The  valley  is  entirely  de- 
void of  all  loose  materials. 

Water  at  the  height  of  eight  hundred  and 
twelve  feet  would  also  flow  into  Winnipi- 
seogee  through  Squam,  but  would  carry  no 
material  with  it,  as  the  course  is  tortuous 
and  northeasterly. 

Inspection  of  a  map  will  show  a  great 
bend  in  the  Pemigewasset  just  below  Ash- 
land. This  may  explain  the  unusual  accum- 
ulation of  sand  in  New  Hampton  ;  for  when 
a  river  passes  around  a  bend  there  is  always 
a  deposition  of  sediment  held  in  suspension. 
With  a  powerful  stream  filling  the  valley, 
coming  down  from  the  north,  there  would  be 
an  immense  amount  of  sand  which  would  bo 
checked  by  this  point  of  land  and  deposited. 
The  most  noticeable  mass  of  sand  in  New 
Hampton  is  arranged  much  like  a  terminal 
moraine  just  as  might  be  expected  upon  this 
view. 

4.  The  terraces  upon  Winnipiseogee  riv- 
er are  quite  different  from  any  upon  the  | 


Pemigewasset.  Above  Belmont  they  do 
not  exceed  fifteen  feet  in  height.  On  the 
Mill  Stream  in  the  west  corner  of  Belmont 
the  terraces  are  six  hundred  and  fifty  feet 
above  the  ocean  and  one  hundred  and  sev- 
enty above  the  river  and  they  are  continu- 
ous hence  on  either  side  to  the  Merrimac 
valley,  while  the  river  almost  uniformly 
flows  over  hard  pan. 

These  facts  afford  the  inference  that  these 
high  terrraces  in  Belmont,  Northfleld  and 
Sanbornton,  were  made  by  the  Pemigewasset 
back  water  and  not  by  the  Winnipiseogee. 
It  would  result  from  this  view  that  the  out- 
let of  the  lake  lay  in  some  other  direction 
at  the  time  of  the  formation  of  these  higher 
terraces  and  that  a  barrier  kept  back  the  riv- 
er water  from  commingling  with  the  lake. 
The  terraces  agree  nearly  in  height  with  the 
Ashland-Meredith  water-shed.  If  we  sup- 
pose the  waters  of  the  Pemigewasset  poured 
freely  into  the  Winnipiseogee  basin  through 
the  Squam,  Ashland  and  the  outlet  avenues, 
at  the  height  of  one  hundred  and  fifty  or 
one  hundred  and  seventy-five  feet,  we  can 
understand  why  the  main  stream  still  wont 
down  the  Merrimac,  as  the  land  descended 
more  rapidly  in  that  direction. 

We  conclude  that  the  outlet  made  only 
small  terraces,  while  the  upper  sands  must 
be  referred  to  the  high  water  of  the  Pemige- 
wasset. The  connections  through  the  several 
avenues  would  not  be  such  as  to  carry  detri- 
tus to  the  still  water  of  the  lake. 

5.  In  general,  therefore,  without  point- 
ing out  further  details,  we  may  refer  the  or- 
igin of  the  Merrimac  terraces  to  the  action 
of  the  river  alone  without  the  necessary 
presence  of  the  ocean. 
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THE  consideration  of  the  hydrographic 
features  of  New-Hampshire  is  of  espec- 
ial interest,  as  exhibiting  the  extent  and  val- 
ue of  its  water-power.  The  river  systems 
are  not  more  important  as  a  part  of  the  phy- 
sical geography  than  they  have  already  be- 
come in  their  relation  to  the  industries  and 
wealth  of  the  State.  Lakes  and  streams  are 
also  among  the  most  attractive  elements  of 
our  scenery,  their  graceful  beauty  being  in- 
creased by  contrast  with  the  grandeur  of 
forest-clad  hills  and  rock-browed  mountains. 

New  Hampshire  is  divided  into  five  hy- 
drographic districts,  which  are  drained  by 
the  -Connecticut,  Merrimack,  Androscoggin, 
Saeo  and  Piscataqua  rivers.  None  of  these 
river  systems  is  wholly  comprised  within  the 
limits  of  the  State. 

CONNECTICUT  RIVER  SYSTEM. 
The  basin  of  the  Connecticut  includes 
about  3,060  square  miles  in  New  Hampshire, 
or  somewhat  more  than  three  tenths  of  the 
area  of  the  State.  The  line  of  low  water  on 
the  west  side  of  this  river  forms  the  bound- 
ary between  this  state  and  Vermont;  and 
Hall's  stream,  the  third  considerable  tribu- 
tary from  the  right  below  its  source,  contin- 
ues this  boundary  between  our  state  and  the 
province  of  Quebec.  In  addition  to  this 
area  drained  from  New-Hampshire,  the  Con- 
necticut basin  embracas  about  3,750  square 
miles  in  Vermont,  or  four  tenths  of  that  state, 
making  a  total  of  more  than  6,800  square 
miles  in  both  states,  nearly  all  of  which  con- 
tributes to  the  water-power  of  this  river 
along  our  western  border. 

The  general  course  of  the  head  stream  of 
the  Connecticut  river,  passing  through  Sec- 
ond and  Connecticut  lakes  to  the  mouth  of 
Hall's  stream,  is  S.  60=  W.»  being  a  distance 
of  twenty-five  miles  from  its  farthest  sources 
in  a  direct  line,  and  of  twenty-eight  miles 
from  Third  lake,  following  the  course  of  the 
river.  The  descent  along  this  distance  is 
comparatively  rapid,  with  few  and  narrow 
intervals.  The  surface  of  the  country  is 
moderately  hilly  but  not  rugged,  and  more 
•  All  course,  hero  giver.  »ro  referral  to  the  tree  meridian. 


than  nine-tenths,  is  still  covered  with  the 
original  forest. 

From  the  mouth  of  Hall's  stream  to  the 
head  of  Fifteen-miles  falls  in  Dalton,  the 
general  course  is  S.  13°  W.,  a  distance  of 
forty-two  miles  in  a  direct  line,  or  forty-six 
miles,  if  we  follow  the  principal  bends  in  the 
river.  Along  this  whole  distance  are  the 
fertile  intervals  of  the  upper  Connecticut 
valley,  varying  from  one  half  mile  to  a  mile 
in  width.  The  surface  back  from  the  imme- 
diate river  valley  rises  in  bold  hills  or 
mountains. 

From  the  head  of  Fifteen-miles  falls,  near 
the  mouth  of  John's  river,  to  the  mouth  of 
the  Passumpsic,  the  course  of  the  Connecticut 
is  S.  70°  W.,  being  a  distance  of  eighteen 
miles  in  a  direct  line,  or  about  twenty,  fol- 
lowing the  stream.  Opposite  to  this  portion 
of  the  river,  on  the  east  and  southeast,  is  the 
elevated  mountain  region  of  the  state.  Here 
the  descent  is  rapid,  and  the  surface  more 
broken  than  in  any  other  part  of  the  course 
of  this  river.  Its  direction  is  also  bent  to 
the  west  along  this  distance,  beyond  which 
the  general  course  of  the  upper  is  again 
followed  in  the  lower  valley,  with  but  slight 
deviation,  almost  to  the  Massachusetts  line. 

This  course  from  the  mouth  of  the  Pass- 
umpsic to  Brattleborough  is  S.  16°  W.,  a  dis- 
tance of  103  miles  in  a  straight  line,  or  107 
by  the  course  of  the  river.  Along  this  dis- 
tance the  river  intervals  and  terraces  of  the 
valley  usually  extend  from  one  half  to  a 
mile  and  a  half  in  width,  but  are  occasion- 
ally interrupted  on  one  or  both  sides  by  en- 
croaching ranges  of  hills.  The  water-shed 
which  separates  this  portion  of  the  Connecti- 
cut basin  from  that  of  the  Merrimack,  every 
where  reaches  a  high  elevation,  and  frequent- 
ly is  marked  by  mountains. 

South  from  Brattleborough  the  Connecti- 
cut, for  the  remaining  ten  miles  in  New 
Hampshire,  has  a  general  direction  S.  25°  E„ 
again  resuming  nearly  its  former  course  af- 
ter crossing  the  Massachusetts  line. 

The  entire  length  of  the  Connecticut  from 
Third  lake,  following  its  principal  bends 
along  our  western  border  to  the  Massachu- 


setts line,  is  211  miles.  Its  drainage  area 
in  New-Hampshire  is  of  comparatively  uni- 
form width,  the  water-shed  averaging  about 
sixteen  miles  distant  from  the  river.  The 
point  of  least  width  is  in  the  north  part  of 
Orford,  where  it  is  contracted  to  five  miles. 
The  farthest  part  drained  by  this  river  sys- 
tem from  New-Hampshire  is  in  New  Ips- 
wich, thirty  miles  from  the  Connecticut  at  its 
nearest  point.  The  length  of  this  basin  in 
New  Hampshire,  in  a  direct  line,  is  185 
miles. 

MERRIMACK  RIVER  SYSTEM. 
The  Merrimack  river  receives  this  name 
south  from  Franklin,  where  the  Pemigewas- 
set  and  Winnipiseogee  rivers  unite.  Its 
area  of  drainage  in  New-Hampshire  is  about 
3,825  square  miles,  or  four  tenths  of  the 
state.  This  river  system  comprises  the  cen- 
tral portion  of  New-Hampshire,  including 
our  principal  lake  region,  and  has  its  source 
in  the  centre  of  the  White  Mountains. 
Our  largest  cities  have  grown  up  along  the 
Merrimack,  and  its  name  has  become  asso- 
ciated, like  those  of  Winnipiseogee  lake  and 
Mt.  Washington,  with  all  descriptions  of  the 
Granite  State. 

From  its  source  in  Franconia  to  the  Mas- 
sachusetts line,  its  general  direction  is  S.  8° 
E.,  being  100  miles  in  a  direct  course,  or  105 
miles  following  the  principal  bends  in  the 
river.  The  first  thirty-eight  miles  of  this 
distance  is  nearly  S.  6°  E.;  it  then  bends 
nearly  west  four  miles  to  Bristol  village,  and 
this  is  the  only  considerable  deviation  from 
its  general  course.  From  this  point  to  the 
mouth  of  the  Suncook  river,  a  distance  of 
thirty-three  miles,  it  runs  nearly  S.  20°  E.; 
thence  a  distance  of  thirty  miles  its  course  is 
about  S.  2°  E„  to  the  Massachusetts  line. 
After  passing  beyond  the  limits  of  the  state, 
the  Merrimack  bends  to  the  north-east,  the 
boundary  line  south  of  Rockingham  county 
being  parallel  with  its  course  and  three  miles 
distant.    Its  total  length  is  about  144  miles. 

The  upper  part  of  the  Pemigewasset  val- 
ley is  narrow,  and  closely  bordered  on  both 
sides  by  mountain  ranges.  The  intervals 
begin  in  Thornton  and  Campton.    The  high 
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sandy  plains,  which  are  characteristic  of  this 
valley  southward,  commence  at  New-Hamp- 
^t»n.  The  alluvial  area  along  this  river  is 
wider  than  on  the  Connecticut,  and  the  hills 
rise  less  abruptly  upon  either  side. 

The  width  of  the  Merrimack  basin  at  its 
source,  measured  from  Mt.  Willey  to  Cannon 
or  Profile  mountain,  is  about  fifteen  miles. 
This  increases  to  the  section  from  Brookfield 
across  Winnipiseogee  lake  to  Orange,  which 
is  forty-three  miles.  Thence  southward  to 
Manchester  it  remains  very  nearly  the  same. 
From  near  Manchester  this  area  widens  on 
the  east,  bending  in  the  direction  of  the  riv- 
er's mouth  at  Newburyport.  Its  greatest 
-width  in  New-Hampshire,  from  the  west 
line  of  Seabrook  to  Monadnock  mountain, 
is  sixty  miles.  Its  length,  from  Profile  lake 
south  to  the  Massachusetts  line,  is  ninety- 
eight  miles. 

Winnipiseogee  Lake. — The  hydrograph- 
ic  basin  of  Winnipiseogee  lake  comprises 
about  350  square  miles.  Its  farthest  points 
are  nowhere  more  than  seven  miles  distant 
•from  the  lake.  The  height  of  the  divide 
separating  it  from  the  Cocheco  valley  is  only 
seventy-two  feet  at  the  lowest  place. 

The  lake  is  quite  irregular  in  form.  Its 
general  course  is  S.  25°  E.,  with  several  long 
bays  or  arms.  On  the  south  is  Alton  bay, 
eight  or  ten  miles  long.  On  the  south-east 
is  Wolfeborough  bay,  in  close  connection 
with  Smith's  pond.  On  the  north-east  are 
two  branches  into  Moultonborough.  On  the 
north-west  is  the  expanse  known  as  Mere- 
fdith  bay.  The  western  shore  is  compara- 
tively straight  from  Meredith  Village  to  Al- 
ton Bay  village.  The  hills  about  the  lake 
are  steeper  than  the  average  in  other  parts 
of  the  state. 

The  length  of  the  lake  proper  is  19  miles. 
The  breadth  of  the  widest  part  is  8i  miles. 
Its  area  excluding  islands  as  given  on  the 
Lake  Company's  map,  is  69.8  square  miles. 
If  Long  Bay,  which  is  properly  an  expansion 
of  the  outlet,  be  added,  the  area  becomes 
71.8  squai'e  miles.  The  number  of  islands 
large  and  small  together,  according  to  the 
same  authority,  is  two  hundred  and  seventy- 
four.  Of  these  ten  have  areas  exceeding  one 
hundred  acres.  By  the  dam  at  the  outlet  of 
this  lake  a  depth  of  six  feet  is  made  availble 
for  the  use  of  manufacturing  companies  in 
the  dry  season.  The  top  of  this  dam  is 
502  feet  above  mean  tide. 

ANDROSCOGGIN  RIVER  SYSTEM. 

The  area  drained  by  the  Androscoggin 
river  in  New  Hampshire  is  about  775  square 
miles,  or  one  twelfth  of  the  state.  About 
900  square  miles  from  Maine  are  also  drained 
by  this  river  through  New-Hampshire. 

The  course  of  the  Androscoggin  from 
TTmbagog  lake  is  first  a  little  south  of  west 
about  five  miles  to  the  mouth  of  Clear  stream, 
from  which  its  general  course  is  S.  5°  W.  to 
the  mouth  of  Moose  river  at  Gorham,  a  dis- 
tance of  thirty-three  miles,  following  the 
bends  of  the  river.    Along  this  portion  of 


its  course  the  Androscoggin  flows  almost  di- 
rectly towards  the  highest  and  most  massive 
range  of  the  White  Mountains,  approaching 
within  ten  miles  of  the  summit  of  Mt. 
Washington.  At  Gorham  this  barrier  turns 
the  river  sharply  to  the  east,  a  distance  of 
nine  miles  carrying  it  into  the  state  of  Maine. 

The  length  of  the  Magalloway  river,  from 
its  source  in  Pittsburg,  near  the  most  north- 
ern point  of  New  Hampshire,  to  its  mouth 
about  one  mile  below  Umbagog  lake,  is  thir- 
ty-three miles  in  a  direct  line,  or  thirty-nine 
miles,  following  the  principal  bends  in  the 
stream.  A  large  portion  of  this  river  is 
nearly  level  and  very  meandering,  although 
its  general  course  is  nearly  straight.  The 
total  length  of  river  from  Magalloway  lake, 
the  source  of  this  stream,  to  the  point  where 
the  Androscoggin  enters  Maine,  is  eighty- 
live  miles. 

The  most  distant  point  in  Maine  drained 
by  the  Range  of  Lakes  is  about  forty  miles 
in  a  direct  line  from  the  junction  of  these 
waters  with  the  Magalloway.  The  combined 
area  of  these  lakes  is  stated  by  Wells,  in  his 
Water  Power  [of  Maine,  to  be  seventy-seven 
square  miles,  upon  whieh  an  average  storage 
of  twelve  feet  is  held  to  provide  a  sufficient 
supply  of  water  for  the  last  part  of  the  log- 
driving  season. 

Our  eastern  boundary  runs  across  Umba- 
gog lake,  dividing  it  in  nearly  equal  portions 
to  the  two  states.  The  length  of  this  lake  is 
about  eleven  miles,  the  north  portion  being 
bent  east  into  Maine.  By  the  dam  in  Errol, 
four  miles  below  its  mouth,  the  outlet  is 
made  navigable  for  a  steamboat  to  that  point, 
and  the  waters  of  the  Magalloway  are  made 
to  contribute  to  the  reservoir  storage  of  the 
lake. 

Almost  the  entire  area  drained  by  the 
Range  of  Lakes  and  the  Magalloway  is  un- 
broken forest,  which  also  covers  nine  tenths 
of  this  basin  southward  in  New- Hampshire, 
By  reference  to  the  map,  it  will  be  seen  that 
Coos  County,  north  from  Mt.  Washington,  is 
nearly  equally  divided  between  the  Connect- 
icut and  Androscoggin  basins.  The  latter, 
as  tfar  as  included  in  New  Hampshire,  av- 
erages about  eleven  miles  in  width,  being 
sixteen  miles  wide  at  its  southern  end,  and 
fifteen  at  the  sources  of  the  Swift  Diamond 
river,  while  it  is  narrowed  to  almost  nothing 
at  Mt.  Carmel.  The  length  of  this  hydro- 
graphic  district,  measured  on  the  eastern 
boundary  of  the  state,  is  seventy  one  miles. 

SACO  RIVER  SYSTEM. 

The  area  drained  by  this  system  in  New 
Hampshire  is  about  eight  hundred  and  fifty 
square  mile3,  or  one  eleventh  of  the  state. 

The  distance  in  a  straight  line  from  the 
head  of  the  Saco  beyond  the  White  Moun- 
tain notch  to  its  point  of  crossing  the  Maine 
line  is  about  twenty-five  miles,  the  direction 
being  nearly  south-east.  Following  the 
course  of  the  river,  this  distance  is  about 
thirty-four  miles.  The  first  eleven  miles  it 
runs  a  little  east  of  south,  with  high  moun- 


tains bending  in  steep  and  gracefully  curved 
slopes  to  form  its  valley.  The  next  nine 
miles  extend  nearly  east,  through  the  level 
intervals  of  Bartlett  to  the  mouths  of  Ellis 
river  and  East  Branch.  The  river  then 
turns  nearly  south  eight  miles  to  the  mouth 
of  Swift  river  in  Conway,  from  which  point 
it  flows  east  six  miles  to  Maine  line. 

The  southern  portion  of  this  basin  in  New- 
Hampshire  is  drained  by  the  Ossipee  river, 
which  passes  into  Maine.  A  large  part  of 
this  area  about  Ossipee  lake  is  comparative- 
ly level,  consiting  of  sandy  plains.  Nearly 
the  whole  of  Carroll  county  is  comprised 
within  the  Saco  basin,  which  has  in  New- 
Hampshire  an  average  width  of  about  eight- 
een miles,  and  a  length,  measured  on  our 
eastern  boundary,  of  forty-six  miles. 

PISCATAQUA  RIVER  SYSTEM. 

The  Piscataqua  river  is  formed  by  tho  un- 
ion of  the  Cocheco  and  Salmon  Falls  rivers  at 
Dover.  The  second,  in  its  whole  length, 
with  the  Piscataqua,  constitutes  a  part  of  our 
eastern  state  boundary.  The  area  of  this 
basin  in  New-Hampshire, — those  towns  on 
the  coast  which  drain  directly  into  the  ocean 
being  also  included  in  this  measurement, — 
is  about  eight  hundred  and  twenty-five  square 
miles,  or  nearly  one  eleventh  of  the  state. 

From  East  pond,  tho  source  of  Salmon 
Falls  river,  to  the  mouth  of  the  Piscataqua 
is  nearly  thirty-eight  miles  in  a  straight  line, 
the  course  being  S.  20°  E.  By  the  course  of 
the  river  this  distance  is  thirty-nine  miles, 
the  length  of  Salmon  Falls  river  being 
twenty-eight  miles,  and  of  the  Piscataqua, 
from  tho  junction  of  this  river  with  the  Co- 
checo, eleven  miles.  The  course  of  Salmon 
Falls  river  in  the  first  twelve  miles  is  nearly 
south.  The  next  thirteen  miles  to  Salmon 
Falls  is  nearly  south-east;  thence  the  courso 
is  south  seven  miles  to  the  mouth  of  Great 
Bay,  thence  south-east  about  seven  miles  to 
the  ocean,  three  miles  below  Portsmouth. 

This  river  is  affected  by  tide  to  Dover  and 
South  Berwick.  Between  the  township  of 
Durham  and  those  of  Greenland  and  New- 
ingtou  is  a  wide  tidal  basin,  which  receives 
the  waters  of  several  rivers.  Upon  Exeter 
or  Squamscot  river,  the  largest  of  these,  tide 
extends  to  the  village  of  Exeter.  The  area 
of  thi3  estuary,  south-west  from  Dover  point, 
including  Little  and  Great  bays,  is  about 
nine  square  miles.  From  Dover  point  to 
Portsmouth  the  Piscataqua  is  about  half  a 
mile  wide.  Below  this  city  it  contains  nu- 
merous islands,  the  largest  of  which  consti- 
tutes the  township  of  New  Castle. 

This  basin  includes  in  New-Hampshire 
nearly  all  of  Strafford  and  half  of  Rocking- 
ham counties,  averaging  about  eighteen 
miles  in  width,  and  forty-five  miles  in  length, 
measured  from  Wakefield  to  East  Kings- 
ton. From  the  sources  of  Lamprey  river 
to  the  mouth  of  the  Piscataqua  is  thirty 
miles,  from  which  point  the  width  of  this 
district  diminishes  northward,  being  ten 
miles  at  Farmington. 
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THE  RIVER  SYSTEMS. 


In  the  following  Tables  are  given  altitudes  along  these  rivers  at  va- 
rious points,  with  their  principal  branches  in  New  Hampshire,  arranged 
in  order  from  the  source,  their  lengths,  and  the  areas  and  altitudes 

of  lakes  and  ponds  connected,  being  stated  approximately.  

[out abies  op  Connecticut  River. 


Table  op  Heights  a* 

Third  Inke,  1  square  mile  in  urea, 
Second  lake,  1}  square  miles  in  nrei 
Connecticut  lako.  3  square  miles  in 
At  West  Stowarlstown. 

North  Stratford, 

Head  of  Fifteen -mi  I  us  falls, 

Lower  Waterfowl, 

Foot  of  Mclndoo'a  Falls,  • 

Wells  River. 

Orfbrd, 

Ledyard  bridge,  Hanovor, 
White  Rivor  Junction, 
Windsor, 

Beaver  Meadow,  Charlostown,  . 
Hood  of  Bellows  Mb, 
Foot  of  Hollows  fulls 
Westmoreland, 


TRIBUTARIES. 

1 

1 

i 
j 

| 

f 

;!s 

Ai 
11 

Perry  stroam,  Pittsburg, 
Indinii  stream,  Pittsburg, 
Hall's  stream,  Pittsburg, 

S.  S.  W. 

s,  s.  \v 
s.  s.  w. 

IS 
IS 

le 

[Note.   See  Coiim-wii-ui  mhI 
upper  lakes  in  tablu  of  Heights 
preceding. 

ON  EAST  SIDE. 

Mohawk  river,  Colebrook, 

Upper  Amnionoosne,  Northum- 
berland, 

Israel's  river,  1-ancoster, 

John's  rivor,  Dalton, 

W. 

N.  &  W. 

N.  W. 
N.  W. 

in 

38 
IS 

f  Trio  ponds.  Odoll, 

I'ond  of  Safety,  Randolph, 
!  Head  (Mind,  Berlin, 

Percy  pond,  Stark, 
(.Poller's  pond,  St«rk, 

f  Cherry  pond,  Jefferson. 
i  Island  pond,  White  field, 
[Long  pond,  Whitoficld, 

0.-1 
0.1 
0.4 
O.S 
0.S 

0.8 
0.35 
0.25 

1900 
1075 
1075 

1025 

ieoo 

1050 
1000 

')x»wor  Aininiuioo'fiH'.  Hath :  fill 
from  1'abyiui  House,  1150  ft. 

W.&S.W. 

36 

f  Lako  of  the  Clouds,  Mt.  Wash - 
I  ington, 

[.Echo  Lake,  Franeouia, 

0.1 

6000 
1925 

Mnscomy  river,  Lebanon, 

8.&W. 

23 

f  Norm  pond,  Dorchester, 
\  Hurt's  [Hind,  Canaan, 
|  Crystal  lake,  Enfield, 
I^Mascomy  lake.  Enfield, 

0.6 
[1.75 
0.6 
1.5 

1050 
900 
750 

Sujrnr   river,  Claromont;  full 
BIO  ft. 

W. 

17 

Sunapee  lake, 

9.5 

1090-1103 

Cold  river,  Wntpolo, 

S.  W. 

C  Cold  pond,  Aoworth, 
(  Warren  pond,  Alstend, 

0.3 
0.4 

1100, 
1150 

Partridge  bl  ock,  Westmoreland, 

N.  W. 

e 

Sp afford  lake,  Chesterfield, 

1.0 

740 

Asbuolot  river,  Hinsdale, 

S.  W. 

40 

f  Ashuelot  pond,  Washington, 
Munsonvillopond,  Nelson, 

i  Breed  pi  mil.  Nelson, 
Woodward  pond,  Roxhiiry, 

ISwanzoy  pond,  Swnnxoy, 

0.4 
0.4 
0.0 
0.3 
0.2 

1350 
1250 
130O 
650 

f  TltlHDTAHIES  OP  MeRUIMACK  RlVEIt. 


.  I'r; 


PomigewiLsset  rivi-r,  a  mill  of  East  Branch, 

I'l'iuij^i' wie.se  I  river  at  Plymouth, 
Wirniipiscofji'i!  lake,  71.8  square  miles. 
Merrimack  river  nl  Franklin, 
Merrimack  river  atConuord, 
Ainoskeag  dam,  Manchester, 
At  foot  of  Ainoskeag  falls, 
At  mouth  of  Nashua  rivor,  . 
Dam  atPawtnckct  falls,  Lowell,  f  . 
Essex  Company's  dam,  Lawrenco,  f  . 
t  Furnished  by  J.  B.  Francis,  Lowell. 


i 

si 

j 

i 

s 

f 

li 

Baker's  rive 

■,  Plymouth, 

S.  E. 

(  Upper  Baker  pond,  Orford, 
<Lowor  Baker  pond,  Won  tw' Eh 
(Stinson  pond,  Rumney, 

0.25 
0.3 
0.6 

1000 
975 
990 

Newfound 

238  ft. 
Smith's  i'iv. 

ivor,  Bristol;  fall, 

S. 

9 

Ni'rt-fimnd  lake, 

6:8 

600 

Brbtol, 

E. 

16 

Coutooooolc 

river,  Full orv file. 

N.  E. 

f  Pleasant  pond,  Now  London, 
Todd  pond,  Newbury, 

llnidfoidpoiid,  ISrad'ford, 
1  Island  poud,  Stoddard, 
I  Stacy  pond,  Stoddard, 

Nortli  pond,  Harris villo, 

llHi  i  isvilli.  pond, 
[  Long  p'd,  Nelson  &  Hancock 

1.0 
0.3 
0.8 
0.6 
0.7 
0.25 
0.2 
1.9 

975 
877 
665 
1348 
1850 
1918 
(834 
1440 

l'i<f4t:LilHii^  rivrv,  Malli-ll.'-liT, 

S<,i]||M--Ui  riv-  r.  .Merrimack, 
Nashua  river,  Nashua, 


i, A-hl  iini;  [all,  110ft, 


Winni|>isuogeo  river,  Franklin, 


Cohas  brook,  Manchester, 


Beaver  brook,  Dracut,  Mass., 


Lawrence,  Mass., 


Ameabury,  Moss, 


S.  W. 

s.  w. 


Greeley  pond,  Elkins  grant, 

;  Sqnam  lnke. 
Little  Squain  lake, 
Winui|iiseogee  lake, 
Merry  meeting  I.  N.  Durham, 
Smith's  pond,  Wolfeboroiiyb, 
Red  Hill  pond,  Sandwich, 
Long  pond,  Center  Harbor, 
Wuknwan  lake.  Meredith. 
Wiokwns  pond.  Meredith, 
Round  bay,  Laconin, 

.Great  and  Sanbornton  bays. 

Rocky  pond,  Gilmanton, 

Young's  pond,  Gilmanton, 
Lougeu  pond,  Gilmanton. 
Siincook  pond,  Barnstead. 
LittlcSuncookp.  Nortliwood. 
Pleasant  pond,  Deerfield, 


(  Beaver  pond,  Deny, 
(  Corbett's  pond,  Windham, 


The  Contoocook  river  of  this  system  is  the  largest  tributary  river  of 
New  Hampshire.  Its  area  of  drainage  on  the  south-east  is  narrow. 
From  the  north-west  it  receives  Blackwater  and  Warner  rivers  in  Hop- 
kinton,  North  Branch  near  the  north  line  of  Antrim,  and  Nubanusit 
river  at  Peterborough. 


Table  of  Heights  and  of  Tributaries  of  Androscoggin  River. 

Mngalloway  lake  ...... 

Parmaehena  lake,  on  Magalloway  river,  3  square  miles, 

Umbagog  lako,  IS  square  miles,        .         .         .         .         .  39     '•  1,250 

Remainder  of  Range  of  Lakes.         .....  »  1,450-1,511 

At  head  of  Berlin  fuUs,          ......  70     "  1,018 

At  Maine  line,            .                  .         .         .         .         .  65    "  690 


j 

i 

i 

LAKES  AND  PONDS. 

1 

j 

| 

Swift  Diamond  river,  College 
grunt  (tri biliary  u>  iln;  Mugal- 
loway.) 

Clear  stream,  Ervol, 

Moose  river.  Gorham, 

IVabudy  liver,  Gorham, 

S.  E.  &  E. 

S.  E. 

E. 
N.  E. 

16 

10 
8 

e 

Diamond  pond,  Stewartstown, 

i  .Mill  li.-ld  pond,  Milbfield, 
I  Aker's  pond  Errol, 

0.4 

0.4 
0.6 

1700 

1660 
1300 

1  :hifkwnlni]iy  river,  Milan, 

W. 

Success  pond.  Success, 

1.0 

1650 

T .\ isle  of  Heights  a 


t  TllIBUTAllIES  OF  SACO  RlVEII. 


Pond  at  source,  near  gate  of  White,  Mountain  Notch, 
At  Willey  house. 

Mt.  Crawford  house. 

Lino  between  Hart's  location  and  Bartlott, 
Mouth  of  Rocky  Branch,  . 
Mouth  of  Ellis  river, 
Portsmouth,  Great  Falls  <t  Conway  Railroad  crossing, 
Portland  &  Ogdensburg  R.  R.  crossing,  Conway  Centre. 
Ossipee  lnko,  7  square  miles,  .... 


Mt.    Wa-liiri^loii    river,  Hart'i 

Location, 
Ellis  river,  Bartlott, 
East  Branch,  Bartlott, 


Swift  river,  Conway, 
Ossipee  river  Cornish,  Me., 


Mountain  pond,  Chatham, 


Ossipee  lake, 
Six-mile  pond,  Madison, 
Chocorua  lake,  Tamworth, 
Bear  Camp  pond  Sandwich, 
Dan  Hole  pond  Tnfloiiboro, 
Pino  river  pond.  Wakefield, 
Province  pond,  Effingham, 


THE    RIVER  SYSTEMS. 


Heights  along  the  principal  water-shed  of  New  Hampshire,  which 
bounds  the  Connecticut  basin  on  the  east,  are  elsewhere  given  with 
the  description  of  the  topographical  features  of  the  state. 

The  rivers  of  New  Hampshire  are  broken  along  their  whole  course 
by  falls  or  rapids  separated  from  each  other  by  intervals  of  a  few 
miles  each,  many  of  which  afford  sites  for  manufacturing  towns  as 
favorable  as  any  already  occupied.  The  existence  of  the  cities  of 
Manchester  and  Nashua  must  be  refered  mainly  to  this  cause,  and 
many  rapidly  growing  villages  have  sprung  up  to  utilize  the  wait- 
ing labor  of  our  streams.  Comparatively  a  small  part,  however,  of 
our  water-power  is  yet  employed. 

The  numerous  lakes  and  ponds  of  the  state  perform  a  very  im- 
portant service,  as  natural  reservoirs  for  retaining  water  in  the  sea- 
son of  excess  against  the  season  of  dearth.  The  supply  which  they 
are  capable  of  furnishing  is  of  equal  benefit  to  all  the  water-powers 
situated  below  them  pn  their  pathway  to  the  sea.  This  enables  a 
large  number  of  interested  companies  to  enter  into  combination  for 
the  improvement  of  these  natural  storage  basins,  most  of  which  are 
so  situated  that  the  lowering  of  their  outlets,  or  the  erection  of  dams 
at  a  comparatively  small  outlay,  secures  several  feet  of  water  upon 
their  surface  for  use  in  a  drouth.  The  greater  cheapness  of  water- 
power,  as  compared  with  steam  power,  is  thus  combined  with  equal 
permanence  and  reliability  for  all  seasons  of  the  year. 


TO  ILLUSTRATE  CLIMATOLOGY,  fne  page  25.] 


The  length  of  Ossipee  river  is  given  from  Iron  Works  falls  at  the 
mouth  of  Ossipee  lake.  The  Bear  Camp  and  Pine  rivers,  outlets  of 
ponds  bearing  the  same  names,  are  the  principal  tributaries  to  this 
lake.  From  Iron  Works  falls  to  the  source  of  Bear  Camp  river  is  twen- 
ty miles. 

Table  of  Heiohts  and  of  Tributaries  of  Piscataqua  River. 

East  pond,  Wakefield,  9.9  square  miles  {Wo lis)  .         .  499  feet. 

Horn  pond,      "         0.4       hum         _  #         l  mile,         479  *' 

Three  ponds,  Milton,  1.4  "  ...         9  miles,        409  " 


Great  Falls,  top  or  dam, 
Bow  lake,  Strafford,    1.6  " 

ISO  " 
515  " 

1 

i  ■ 

! 

I 

A 

G 

J 
■  I 

|l 

i 

Branch  river,  Milton, 

S.E. 

19 

f  Cook's  pond,  Brookfield. 
X  Lovell's  pond,  Wukcflcld, 

0.4 
1.0 

530 
850 

Cocheco  river,  Dover, 

S.  E. 

39 

CRoservoir.  Middleton, 

J  How  lake.  Stafford. 

(  Ayer'a  pond,  Barrington, 

0.9 
1.5 
0.6 

BOD 
950 

Bellamy  river,  Dover, 
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BY  J.  H.  HUNTINGTON. 


ON  account  of  our  high  latitude  and  sea 
border,  our  lofty  mountains  and  narrow 
valleys,  for  our  limited  area  the  climate 
exceedingly  varied.  On  the  coast,  the  cold 
of  winter  and  the  heat  of  summer  are  moder- 
ated by  the  breezes  of  the  ocean.  Inland,  for 
a  very  few  days  in  summer,  wo  have  more 
than  the  heat  of  the  tropics ;  while  on  our 
highest  mountain  summits  in  winter,  we 
have  the  climate  of  Greenland, — if  anything, 
more  intense,  on  account  of  the  fierce  winds. 
In  the  southern  portion  of  the  state  we  have 
the  birds  and  the  trees,  and  we  raise  the 
grain  and  the  fruits  common  in  the  Northern 
states,  while  on  the  slopes  of  the  mountains 
and  on  the  highlands  in  the  vicinity  of  Con- 
necticut lake,  we  have  the  trees  and  the  birds, 
and  raise  only  the  grain  and  the  fruits  of  the 
far  north. 

Notwithstanding  our  extremes  of  tempera- 
ture, we  have  a  climate  far  more  healthful 
than  that  of  most  of  the  states  east  of  the 
Rocky  mountains.  The  extreme  heat  of  sum- 
mer is  of  so  short  a  duration  that  it  does  not 
produce  the  enervating  effect  of  long  contin- 
ued heat,  though  of  a  considerably  lower 
temperature.  The  bracing  air  of  winter,  and 
the  charm  of  our  autumn  months,  largely 
compensate  for  the  few  extremes  of  summer 
and  of  winter.  The  lassitude  produced  by 
months  of  heat  in  southern  latitudes,  and 
the  extremes  of  cold,  accompanied  by  tierce 
winds  that  descend  with  such  fell  swoop  in 
the  west,  are  both  unknown ;  for  with  us 
winds  of  great  velocity,  accompanied  by  in- 
tense cold,  except  on  the  summits  of  our 
mountains,  are  extremely  rare. 

EFFECT  OF  FORESTS. 
How  far  the  removal  or  the  renewal  of 
forests  affects  our  climate  is  something  in 
which  every  one  is  interested.  From  the  data 
that  we  have,  it  may  be  impossible  to  gener- 
alize to  any  great  extent ;  yet  there  are  some 
things  that  we  can  learn  from  the  observa- 
tions that  have  been  made.  While  it  is 
stoutly  contended  that  there  has  been  no  de- 
crease in  the  annual  amount  of  rain-fall  in 
the  eastern  part  of  the  United  States,  there 
are  facts  that  show  that  forests  have  a  "reat 
influence  on  the  climate,— if  not  on  the  an- 
nual rain-fall,  yet  on  its  distribution  during 
the  months  of  the  year  and  the  hours  of  the 
day. 

In  the  central  and  southern  portion  of  New 
Hampshire,  the  hay  crop  is  frequently  cut 
short  by  drouth,  while  in  the  northern  per- 
tion  of  the  state,  often  the  same  year,  the  hav 


crop  is  above  the  average ;  yet  the  annual 
rain-fall  is  less  in  the  northern  than  either  in 
the  central  or  southern  part  of  the  state. 
But  in  the  north  there  are  abundant  forests; 
and  the  rain  is  distributed  through  the 
months  when  it  is  needed  for  the  crops  to 
grow  and  mature. 

The  preservation  of  the  vegetation  on  our 
mountains  is  of  great  importance,  not  only 
in  modifying  the  distribution  of  rain,  but  also 
in  moderating  the  extremes  of  cold  in  winter. 

Our  mountains,  especially  the  higher  sum- 
mits, except  where  it  has  been  destroyed  by 
fire,  are  covered  to  a  considerable  depth  by 
peat  formed  chiefly  from  moss  and  lichens. 
Now  it  has  been  found  by  experiment  "that 
peat  moss  can  absorb  more  than  twice  its  own 
weight  of  water,  dry  clay  nearly  its  own 
weight,  dry  earth,  or  garden  mould,  more 
than  half  its  own  weight,  and  dry  sand  a  lit- 
tle more  than  a  third  of  its  own  weight.  With 
equal  times  of  drying,  under  the  same  cir- 
cumstances, peat  moss  lost  two  thirds  of  all 
the  water  it  contained,  clay  and  earth  more 
than  three  fourths,  and  sand  more  than  nine 
tenths."  Farmers  can  determine  the  capac- 
ity that  different  soils  have  for  retaining 
moisture,  by  taking  two  boxes,  tilling  each 
with  a  different  kind  of  soil,  and  pouring  an 
equal  quantity  of  water  on  each,  and  then 
suspending  each  of  the  boxes  at  the  end  of 
a  balance,  so  adjusted  that  the  bar  shall  be 
horizontal.  Then,  if  the  soils  are  unequal  in 
their  capacity  for  retaining  moisture,  one  box 
will  soon  rise  above  the  level  of  the  other. 
This  experiment  was  first  performed  by  D. 
Milne  Home.  When  a  mountain  has  been 
denuded  of  its  forests  and  vegetable  mould, 
the  rain  that  falls  upon  it  flows  immediately 
into  the  streams,  and  is  carried  to  the  ocean ; 
then,  before  another  rain,  the  streams  are 
dried  up,  the  rivers  are  greatly  contracted, 
and  the  next  rain  causes  a  freshet ;— so  we 
have  a  succession  of  drouths  and  floods.  On 
the  other  hand,  vegetable  mould  retains  the 
moisture,  and  it  is  gradually  evaporated,  a 
high  relative  humidity  is  maintained,  springs 
gush  forth  from  the  slopes  of  the  mountains 
the  streams  are  full,  but  not  to  overflowing, 
and  a  slight  change  in  the  temperature 
causes  rain  to  fall  in  gentle  showers. 

There  is  one  marked  feature  in  regard  to 
the  mountains  in  New  Hampshire  that  have 
been  burned,  namely,  the  fact  that  the  fire 
has,  in  general,  spread  only  over  their  east- 
ern slopes,  and  when  it  has  reached  the  sum- 
mits it  has  extended  but  a  short  distance 
down  the  western  slopes,  showing  that  the 


moisture-bearing  currents  of  wind  come  from 
the  south-west.  Although  it  is  of  great  im- 
portance that  the  mountains  should  be  cov 
ered  with  vegetation,  yet  it  is  of  no  less  im 
portance  that  there  should  be  a  certain 
amount  of  forest  over  the  entire  country,  and 
this  amount  should  be  at  least  thirty  per 
cent,  of  the  whole  area.  In  some  parts  of  the 
state  the  area  covered  by  forests  is  much  less. 
The  general  effect  of  forests  on  temperature 
is  to  make  the  nights  warmer  and  the  days 
cooler,  and  to  moderate  the  extreme  heat  of 
summer,  making  it  less  intense,  and  the  cold 
of  winter  less  severe.  In  New  Hampshire, 
during  the  winter,  in  calm,  clear  weather,  the 
cold  is  more  intense,  or,  at  least,  the  ther- 
mometer goes  lower  in  the  valleys  than  on 
moderate  elevations,  or  even  on  the  summit 
of  Mt.  Washington.  As  the  stratum  of  air 
in  contact  with  the  earth  often  becomes  colder 
by  contact,  and  as  the  cold  air  is  heavier 
than  the  warmer  currents,  the  cold  air  flows 
down  the  valleys  like  streams  of  water. 
Hence  in  the  Connecticut  and  Merrimack 
valleys,  where  these  currents  converge  and 
become  united,  the  cold  is  the  most  intense. 
Where  the  mountain  slopes  and  valleys  are 
wooded,  the  flow  of  these  cold  currents  is 
greatly  impeded.  That  the  eold  sometimes 
descends  as  if  brought  down  from  the  upper 
atmosphere,  is  a  fact  long  ago  observed,  but 
the  approximate  rate  at  which  it  descends  was 
first  pointed  out  by  me  in  the  summer  of 
1871,  in  a  book  Mt.  Washington  in  Win- 
ter. By  comparing  the  observation  taken 
during  January  1875,  at  the  government  sta- 
tion on  Mt.  Washington  and  those  taken  at 
Whitefield,  the  descent  of  the  cold  is  clearly 
shown.  The  observations  of  the  10th,  and 
11th,  the  15th  and  16th,  are  very  noticeable. 

Mt.  Wash-  Wliite- 


Mean 

The  decrease  of  temperature  as  we  ascend 
comparing  the  observations  at  Hanover  with 
those  on  the  summit  of  Mt.  Washington,  is 
one  degree  for  every  three  hundred  and  fif- 
ty four  feet;  but  observations  continued  for 
a  series  of  years  might  greatly  modify  this ; 
or,  if  we  make  the  comparison  at  different 
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Beasons  of  the  year,  we  find  that  the  de- 
crease, taking  the  monthly  mean,  is  one 
degree  for  every  five  hundred  feet  in  Janu- 
ary, while  it  is  the  same  in  May  for  only  two 
hundred  and  eighty-four  feet. 

OZONE. 

Ozone  is  supposed  to  be  the  same  sub- 
stance as  oxygen  but  it  is  endowed  with 
different  properties.  It  is  a  most  powerful 
oxidizing  agent;  substances  the  most  putrid 
and  offensive  to  the  smell  are  neutralized 
by  it.  It  is  produced  in  nature  in  many 
ways,  but  the  most  powerful  agent  in  its  pro- 
duction is  lightning  during  thunder  storms. 
In  the  summer  of  1874  there  occured  a  thun- 
der storm,  remarkable  for  the  great  area  over 
which  it  extended  and  the  display  of  electric- 
ity. In  central  New  Hampshire  when  the 
storm  in  the  night  was  at  its  height,  the  con- 
cussion was  so  great  in  the  vicinity  of  New 
London,  that  nearly  every  one  was  awakened 
from  sleep.  The  morning  following  the 
leaves  of  the  maple  trees  from  the  bright 
green  of  early  Summer  were  changed  to  a 
yellowish  hue  and  the  tips  of  many  were 
withered.  No  other  element  of  the  atmos- 
phere except  nitric  acid  could  have  effected 
this  wonderful  change.  In  autumn  it  has 
something  to  do  with  the  change  of  the  leaves 
for  when  the  color  of  the  foliage  is  more  bril- 
liant than  usual  it  is  known  that  there  is  an 
excess  of  ozone. 

Since  it  is  an  agent  so  active,  its  presence 
or  its  absence  must  be  noticeable  in  its  effects 
not  only  upon  all  animal  life  but  also  upon 
vegetation  and  even  upon  mineral  substances. 
It  is  a  constant,  though  variable,  element  of 
the  atmosphere  on  our  sea  coast,  it  decreases 
inland  and  on  the  plains  at  the  west  cannot 
usually  be  detected  by  the  ordinary  tests. 

We  are  indebted  to  Dr.  H.  A.  Cutting  for 
Diagram  V.  which  shows  the  relative 
amount  of  ozone  in  the  Upper  Connecticut 
valley  for  1872,  '73  and  '74.  The  chief  in- 
terest of  ozone  consists  in  the  fact  that  it  is 
supposed  to  be  closely  related  to  health  and 
diseases.  Dr.  Cutting  draws  the  following 
conclusions  from  his  observations.  (1)  When 
ozone  is  from  three  to  five  there  is  a  general 
state  of  health.  (2)  Below  that  standard 
diseases  of  the  nature  of  dysentery  and  chol- 
era predominate.  (3)  Above  that  standard 
catarrhal  and  inflammatory  diseases  prevail. 
A  damp  atmosphere  with  much  ozone  is  very 
marked  in  its  effect. 

THE  MAP. 

In  order  to  present  clearly  the  leading  feat- 
ures of  the  climate  of  New  Hampshire,  we 
have  pi'epared  a  map  chiefly  from  observa- 
tions taken  under  the  direction  of  the  Smith- 
sonian Institution. 

On  the  map  we  have  traced  the  yearly  iso- 
thermal lines.  In  the  vicinity  of  Manchester 
there  is  a  small  area  where  the  yearly  mean, 
48c,  is  greater  than  in  any  other  part  of  the 
state.  The  observations  extendover  a  period  of 
fourteen  years  ;  hence,  they  ought  to  give  at 
least  an  approximate  average.  An  extended 
curve  of  47°,  of  which  Manchester  is  the  cen- 


tre, lies  some  five  miles  beyond  the  first,  and 
forms  an  entirely  isolated  area.  In  contrast 
with  this  comparatively  warm  area,  we  find 
directly  west  an  island  of  cold  with  the  iso- 
therm of  42°  occupying  Dublin,  Nelson,  Stod- 
dard, and  parts  of  the  adjoining  towns.  The 
isotherm  of  46°  begins  at  the  state  line  in  New 
Ipswich,  runs  northward,  then  turns  south 
of  east,  crosses  the  Merrimack  at  Thornton's 
Ferry,  and  strikes  the  coast  at  Portsmouth  ; 
thence  it  is  deflected  northward  in  a  great 
curve  that  passes  above  Lake  Winnipiseogee, 
and  returns  to  the  coast  at  the  mouth  of  the 
Piscataqua  river.  The  isotherm  of  45°  pas- 
ses through  Dover,  runs  northward  near  the 
state  line,  and  crosses  into  Maine  from  Effing- 
ham ;  the  other  end  of  it  begins  at  South 
Charlestown,  is  deflected  southward  through 
Francestown,  then  runs  northward  nearly 
parallel  with  the  Merrimack,  passes  around 
Newfound  lake  above  Squam,  thence  through 
Tamworth,  Madison,  and  Eaton,  connecting 
with  the  other  part  of  it  in  Maine.  The  iso- 
therm of  44°  on  the  west,  is  a  sharp  curve 
beginning  at  North  Charlestown,  and  it  has 
its  further  limit  in  Danbury.  On  the  eastern 
border  of  the  state  there  is  a  short  curve  on 
the  Saco  in  Conway.  The  isotherm  of  43°  is 
similar  in  shape  to  that  of  44°,  but  is  some 
ten  miles  northward. 

The  isotherm  of  42°  begins  on  the  Connec- 
ticut in  Plain.field,  and  extends  eastward,  but 
is  soon  deflected  northward,  passes  above  the 
White  Mountains,  through  Randolph,  Gor- 
ham,  and  Shelburne.  The  isotherm  of  41°  is 
just  below  Hanover.  Westward  in  Vermont 
it  is  deflected  southward  ;  but  in  New  Hamp- 
shire it  is  nearly  parallel  with  42°,  except 
that  from  Lisbon  a  branch  goes  almost  di- 
rectly north  to  Lunenburg,  Vt.  The  isotherm 
of  40°,  the  lowest  mean  average  in  the  settled 
portions  of  the  state,  begins  near  North  Strat- 
ford, and  probably  extends  eastward  to  Um- 
bagog  lake.  As  we  ascend  the  mountains 
the  mean  annual  temperature  decreases  rap- 
idly, so  that  on  the  summit  of  Mt.  Washing- 
ton we  have  an  isotherm  of  25°. 

Referring  to  the  map,  we  have  isotherals, 
or  lines  of  equal  summer  temperature:  and 
isochimenals,  or  lines  of  equal  winter  tem- 
perature. For  the  isotherals,  we  have  a 
small  area  about  Manchester,  included  with- 
in the  line  of  70°;  there  is  also  an  isotheral 
of  70°,  extending  along  the  northern  border 
of  Lake  Winnipiseogee,  thence  through  Ossi- 
pee  to  the  line  of  Maine.  The  isotheral  of 
69°  is  below  Rochester,  and  there  is  a  more 
extended  area  of  the  same  through  Tam- 
worth, Madison,  and  Eaton.  The  isotheral 
of  68°  corresponds  with  the  isotherm  of  47°. 
The  curve  of  67°  is  the  most  variable  of  all 
the  isotheral  lines.  It  begins  at  the  Connec- 
ticut, near  Claremont,  is  deflected  southward 
to  Francestown,  then  northward  to  Barn- 
stead,  then  southward  again  as  far  as  Exeter, 
when  it  turns  north  and  passes  between  Do- 
ver and  Great  Falls. 

The  curve  of  66°  begins  on  the  coast  near 
Portsmouth,  and  passes  up  the  Piscataquis 
to  Dover,  where  it  is  deflected  eastward. 
The  isotheral  of  65°  passes  up  the  river 


from  Hanover,  thence  up  the  Ammonoosuc, — 
makes, a  sharp  curve  to  the  Connecticut,  at 
Lancaster,  then  runs  through  Randolph, 
Gurham,  and  Shelburne;  that  of  64°  runs 
through  Stoddard,  Nelson,  Dublin,  and  Pet- 
erborough ;  that  of  63°  begins  in  North  Lit- 
tleton, goes  northward  through  Lunenburg, 
Vt.,  and  then  is  deflected  eastward  and  across 
New  Hampshire,  near  the  Grand  Trunk  Rail- 
way. The  isotheral  of  62°  is  in  the  towns  of 
Colebrook,  Dixville,  and  Errol ;  and  that  of 
47°  touches  the  top  of  Mt.  Washington. 

The  general  direction  of  the  isochimennl 
lines  are  the  same  as  those  of  the  isotheral. 
We  have  an  island  of  cold  on  the  line  be- 
tween Cheshire  and  Hillsborough  counties,  a 
warm  area  in  the  vicinity  of  Manchester,  a 
gradual  increase  of  the  cold  inland  from  the 
ocean  at  Portsmouth,  and  the  same  deflection 
northward, — but  not  to  so  great  a  degree, — 
of  the  lines  beginning  at  tho  Connecticut. 
The  marked  conformity  of  the  isochimenals 
of  19°,  17°,  and  16°,  with  the  isotherals  of 
65°,  63°,  and  62°,  is  quite  remarkable. 

We  have  also  represented  the  entire  an- 
nual aqueous  precipitation.  The  area  of 
greatest  precipitation  is  in  the  central  por- 
tion of  the  state,  in  the  vicinity  of  Newfound 
lake,  and  it  extends  north  at  least  as  far  as 
Ashland,  and  southward  probably  as  far  as 
Franklin.  The  rain-fall  in  this  area,  includ- 
ing melted  snow,  is  46  inches.  There  is  an 
area  of  46  inches  from  Hooksett  southward 
toward  the  state  line,  and  tho  table  would 
give  us  a  small  area  in  the  vicinity  of  West 
Enfield ;  but,  as  there  seems  to  be  some 
doubt  as  to  the  accuracy  for  that  locality,  we 
have  omitted  it  on  the  map.  In  the  south- 
west part  of  the  state,  below  a  line  from 
Claremont  and  extending  to  a  point  just 
north  of  Concord,  there  is  a  large  area  where 
the  precipitation  is  43  inches.  There  is  an 
area  of  42  inches  north  of  Claremont,  perhaps 
ten  miles  in  width,  extending  to  the  Merri- 
mack river,  thence  northward  along  the  west 
side  of  Lake  Winnipiseogee,  when  the  area 
widens  so  that  it  includes  almost  tho  whole 
portion  of  the  state  north  of  the  lake  to  a  lino 
above  the  Grand  Trunk  Railway.  In  tho 
north  part  of  the  state,  above  42,  there  is  an 
area  of  41  inches  extending  across  the  state, 
and  having  a  width  of  about  twenty  miles. 
There  is  another  small  area  of  41  inches,  ex- 
tending from  Bath  in  a  curve  southward  as 
far  as  Plainfield.  Between  this  and  the  Con- 
necticut, embracing  a  part  of  Orford,  Lyme, 
and  Hanover,  there  is  an  area  where  the  pre- 
cipitation is  only  a  little  more  than  40  inches. 
On  the  sea-coast,  at  least  in  the  vicinity  of 
Portsmouth,  the  rain-fall  is  less  than  in  any 
other  part  of  the  state,  being  36  inches, — but 
it  increases  as  we  go  inland.  At  Dover  there 
are  36  inches,  and  at  Wolfe borough  38.  Since 
the  distribution  of  rain-fall  depends  in  a 
measure  on  the  changes  of  temperature,  to 
this  may  be  due  the  increase  inland  from  the 
ocean. 

The  following  record  shows  the  time  of  the 
closing  and  opening  of  some  of  our  lakes. 
That  of  Winnipiseogee  is  as  follows: 
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Closed  with  Ice.  Clear  of  Ics. 

1887— December  10.  1868-April  10. 

,869-January  19.  1889-Apnl  28. 

1870-  Jnuuary  S3.  1870-Apri  21. 

1871-  Janunry  14.  1B71-Apnl  10. 
18T2-Jnnn«ry3.  1873_May  4. 
1873-December  17.  1878— May  \. 

Umbagog  lake  generally  closes  about  No- 
vember 15,  for  three  successive  years  the 
lake  opened  May  13 ;  was  entirely  clear  of 
ice,  April  28,  1871 ;  May  10,  1872;  May  11, 
1873.  Connecticut  lake  closes  earlier  and 
opens  later.  In  1874  there  was  ice  in  the 
lake  the  last  day  of  May. 

FROST-WORK. 
The  frost-work  is  the  most  remarkable 
phenomenon  of  our  mountain  summits.  It 
is  difficult  to  convey,  in  words,  any  idea  of 
its  wonderful  form  and  beauty.  It  was  not 
easy,  at  first,  to  understand  how  it  could  be 
formed  ;  but  we  are  able  now  to  give  a  plaus- 
ible theory  to  account  for  this  the  most  ex- 
traordinary of  all  the  handiwork  of  Nature. 
It  is  very  rarely  formed  except  when  the 
wind  is  at  some  point  between  north  and 
west,  and  only  when  there  are  cloud3  on  the 
mountains.  It  begins  with  mere  points  on 
everything  the  wind  reaches, — on  the  rocks, 
on  the  railway,  and  on  every  part  of  the 
buildings,  even  on  the  glass.  On  the  south 
side  of  the  buildings  and  the  high  rocks  it  is 
very  slight,  as  the  wind  reaches  there  only  in 
eddying  gusts.  When  the  surface  is  rough, 
the  points,  as  they  begin,  are  an  inch  or 
more  apart ;  when  smooth,  it  almost  entirely 
covers  the  surface  at  the  very  beginning  ;  but 
soon  only  a  few  points  elongate,  so  that  on 
whatever  surface  it  begins  to  form,  it  has 
soon  everywhere  the  same  general  appear- 
ance, presenting  the  same  beautiful,  feathery- 
like  forms. 

"  Thus  Nature  works,  as  if  defying  art  ; 
And  in  di'liiince  of  her  rival  powers, 
Performm:;  sin  li  inimii.ible  feats, 
As  alio,  with  nil  her  rules,  can  never  roach." 

In  going  up  Mt.  Washington,  we  do  not 
see  the  frost-work  until  we  get  above  the 
present  limit  of  the  trees.  It  is  nearly  a  mile 
above  before  it  is  seen  in  its  characteristic 
forms,  and  it  is  only  immediately  about  the 
summit  that  it  presents  its  most  attractive 
features.  On  all  our  mountains  north  of  lat- 
itude 43°  601,  that  are  more  than  thirty-five 
hundred  feet  in  height,  it  can  be  seen  extend- 
ing down  to  a  certain  line,  and  this  line 
extends  along  the  whole  mountain  range. 
Everywhere  it  appears  to  be  at  the  same  el- 
evation. We  notice  that  it  always  forms 
toward  the  wind,  never  from  it ;  and  the 
rapidity  with  which  it  forms,  and  the  great 
length  of  the  horizontal  masses,  are  truly 
wonderful.  On  the  piles  of  stones  south  of 
the  house,  the  horizontal  masses  are  some- 
times five  and  six  feet  in  length.  On  the 
southern  exposures,  instead  of  the  frost-work, 
especially  on  the  telegraph  poles  by  the  rail- 
way, there  are  only  masses  of  pure  ice,  which 
have  always  a  peculiar  hue  of  greenish  blue  • 
and  there  is  a  striking  contrast  between  this 
and  the  pure  white  of  frost-work  on  the  side 
opposite.  When  the  thermometer  ranges 
from  25°  to  30°,  and  the  wind  is  southward, 


ice  often  forms  to  the  thickness  of  a  foot  or 
more  on  the  telegraph  poles  near  the  summit. 
These  icy  masses  are  formed  evidently  by  the 
condensation  of  the  vapor  of  the  atmosphere. 
The  frost-work  is  also  formed  by  the  conden- 
sation of  vapor,  but,  besides  the  vapor,  the 
air  must  be  tilled  with  very  minute  spicules 
of  ice.  As  the  vapor  condenses,  these  are 
caught,  and  thus  the  horizontal,  feathery 
masses  are  formed.  This  accounts  for  the 
facts  that  we  have  observed,  namely,  its 
forming  when  the  wind  is  northward,  and 
always  towards  the  wind. 

THE  WEATHER  AT  HIGH  ALTI- 
TUDES. 

As  to  the  extraordinary  weather  on  our 
mountains  in  winter,  the  following  descrip- 
tion of  two  days  on  Moosilauke  is  a  typical 
illustration. 

On  the  first  day  of  January  the  sun  rose 
up  clear.  We  were  above  the  clouds,  and  a 
grander  spectacle  one  does  not  often  behold. 
The  clouds  seemed  to  roll  and  surge  like  the 
billows  of  the  ocean.  They  were  of  every 
dark  and  of  every  brilliant  hue :  here  they 
were  resplendent  with  golden  light,  and  there 
they  were  of  silvery  brightness  ;  here  of  rosy 
tints,  there  of  sombre  gray  ;  here  of  snowy 
whiteness,  there  of  murky  darkness;  here 
gorgeous  with  the  play  of  colors,  and  there 
the  livid  light  flashes  deep  down  into  the 
gulfs  formed  by  the  eddying  mist,  while 

"  Fnr  overhead 
The  sky,  without  a  vapor  or  a  stain 
Intensely  blue,  oven  deepened  into  purple 
When  nearer  the  horizon  it  received 
A  tincture  from  the  mist  (hat  tlnu'e  dissolved 
Into  the  viewless  air.    .    .    .    The  sky  bent  round 
The  awful  dome  of  a  most  mighty  temple, 
Built  by  Omnipotent  hand  fur  mulling  less 
Than  infinite  worship.   So  beautiful, 
So  bright,  so  glorious!    .    .    .    Suoh  a  majesty 
In  yon  pure  vault!  So" many  dazzling  tints 
In  yonder  waste  of  waves." 

But  above  all  these  clouds,  these  flashes  of 
light,  this  darkness,  rises  in  stately  grandeur 
the  summit  of  Mt.  Washington,  "sublime  in 
its  canopy  of  snow ;"  and  Lafayette,  with  a 
few  peaks  of  lesser  altitude,  glitters  in  the 
bright  sunlight.  As  the  sun  rises  higher, 
the  picture  fades  away,  and  the  whole  coun- 
try is  flooded  with  light.  Did  this  grandeur, 
this  magnificence,  this  grand  display  of 
lights,  of  shadows,  and  shades,— these  clouds 
so  resplendent,  so  beautiful,  —  portend  a! 
storm  ?  In  the  evening  the  wind  changed  to 
the  south-east,  and  increased  in  velocity. 

At  daylight,  on  the  second,  it  was  snowing. 
This  soon  changed  to  sleet,  and  then  to  rain ; 
and  at  8  a.  m.,  the  velocity  of  the  wind  wag 
70  miles  per  hour.  At  12,  there  was  a  per- 
fect tempest.  Although  the  wind  was  so 
fearful,  yet  Mr.  Clough  was  determined  to 
know  the  exact  rate  at  which  it  was  blowing. 
By  clinging  to  the  rocks  he  succeeded  in 
reaching  a  place  where  he  could  expose  the 
anemometer,  and  not  be  blown  away  himself. 
He  found  the  velocity  to  be  974  miles  per 
hour,— the  greatest  velocity,  until  that  time, 
ever  recorded.  When  he  reached  the  house 
he  was  thoroughly  saturated,  the  wind  hav- 
ing driven  the  rain  through  every  garment, 
although  they  were  of  the  heaviest  material, 


as  though  they  were  made  of  the  lightest  fab- 
ric. During  the  afternoon,  the  rain  and  gale 
continued  with  unabated  violence.  The  rain 
was  driven  through  every  crack  and  crevice 
of  the  house,  and  the  floor  of  our  room  was 
flooded.  So  fierce  was  the  draught  of  the 
stove,  that  the  wind  literally  took  away  every 
spark  of  fire,  leaving  only  the  half-charred 
wood  in  the  stove  ;  and  it  was  with  the  great- 
est difficulty  that  we  succeeded  in  rekindling 
it.  During  the  evening,  the  wind  seemed  to 
increase  in  fury;  and  although  the  window 
was  somewhat  protected,  yet  nearly  every 
glass  that  was  exposed  was  broken  by  the 
pressure  of  the  gale.  As  the  lights  were 
broken,  the  fire  was  again  extinguished ;  and 
even  my  hurricane  lantern  was  blown  out  as 
quickly  as  if  the  flame  had  been  unprotected. 
Darkness,  if  not  terror,  reigned ;  but  calm- 
ness, with  energy,  are  requisites  for  such  an 
occasion,  and,  fortunately,  they  were  not 
wanting  now.  Our  necessities  quickly  showed 
us  what  to  do.  By  nailing  boards  across  the 
windows,  and  by  use  of  blankets,  we  stopped 
the  openings  the  wind  had  made.  After 
9  P.  M.  there  were  occasional  lulls  in  th& 
storm,  and  by  12  it  had  considerably  abated, 
at  least  enough  to  bring  on  that  depression 
that  naturally  succeeds  a  period  of  intense 
excitement ; — so  we  willingly  yield  ourselves 
to  sleep,  to  dream  of  gentle  zephyrs  and  sun- 
ny skies. 

Although  as  a  rule  rains  in  winter  are  not 
common  on  the  summits  of  our  high  moun- 
tains, yet  observations  thus  far  show  that 
some  winters  they  may  be  quite  frequent. 

As  already  indicated,  the  clouds  are  often 
spread  out  in  a  thin  stratum  over  a  large 
area,  and  we  look  forth  upon  an  illimitable 
sea  of  mist  glittering  in  the  sunlight,  while 
every  peak,  except  that  on  which  we  stand, 
is  concealed  by  clouds.  So.it  is  not  uncom- 
mon for  it  to  be  a  dark  day  in  the  valleys, 
while  on  the  summit  of  the  mountain  we  are 
in  the  bright  sunlight.  Sometimes  the  clouds 
are  two  thousand  feet  below  the  summit  of 
Mt.  Washington  ; — in  that  case,  innumerable 
mountain  peaks  protude,  and  seem  like  isl- 
ands in  an  ocean  bounded  only  by  the  sky. 
The  formation  and  the  dissolving  of  clouds  is 
an  interesting  feature.  It  often  happens  that 
the  whole  country  westward  is  covered  with 
clouds,  but  when  they  have  passed  the  ridge 
running  directly  south  from  Mt.  Washing- 
ton, they  are  instantly  dissolved,  never  pass- 
ing a  certain  point,  although  moving  at  the 
rate  of  fifty  or  sixty  miles  per  hour,  when 
that  point  is  reached.  In  spring  and  sum- 
mer, instead  of  these  horizontal  layers,  the 
clouds  assume  cumulose  forms,  and  from  the 
mountain  they  can  be  seen  rising  vertically 
thousands  of  feet  in  an  incredibly  short  space 
of  time.  During  the  steady  cold  weather  of 
winter,  the  upper  clouds  were  never  seen  to 
move  except  in  the  same  direction  as  the 
wind  on  the  summit  of  the  mountain. 

WIND  AND  RAIN. 

Of  all  phenomena,  the  wind  is  the  most 
terrific,  Usually  during  periods  of  storm, 
the  wind  increases  steadily  in  velocity  until 


it  reaches  its  culmination  :  then  there  are 
lulls,  at  first  only  for  an  instant,  and  these 
continually  lengthen  until  the  storm  ceases. 
The  greatest  velocity  that  has  been  measured 
is  140  miles  per  hour;  and  during  one  night 
the  mean  of  four  observations  was  128  miles. 
The  most  remarkable  fact  in  relation  to  the 
wind  is  the  great  velocity  on  the  summit 
when  there  is  a  calm  at  the  base.  One  ob- 
servation shows  that  there  was  a  wind  of  96 
miles  per  hour  on  the  summit,  when,  at  the 
depot  of  the  Mt.  Washington  Railway,  2,677 
feet  below,  there  was  not  wind  enough  to 
move  the  anemometer. 

In  general,  winds  of  very  great  velocity 
are  usually  limited  to  winter,  and  to  the  time 
when  there  are  clouds  on  the  mountain.  The 
prevailing  winds  for  the  entire  year  are  west 
and  north-west.  It  is  a  noticeable  fact  that, 
while  the  northerly  and  westerly  winds  have 
a  much  greater  velocity  on  the  summit  than 
below,  the  southerly  winds  have  frequently 
a  greater  velocity  five  hundred  or  a  thousand 
feet  below  than  on  the  summit. 

Aqueous  Precipitation. 

The  observations  for  one  year  give  the 
amount  of  aqueous  precipitation  as  55  inches, 
and  it  is  confined  mainly  to  summer  and 
autumn, — the  entire  precipitation  for  winter 
and  spring  being  given  as  only  about  eight 
inches,  leaving  47  inches  for  summer  and 
autumn.    There  are  no  means  of  determin- 


ULIMATOLOGY. 

ing  the  actual  amount  of  frost-work,  and 
snow,  but  we  know  that  the  snow-fall  is  very 
slight  during  autumn  and  winter,  the  snow- 
cloud  being  below  the  summit ;  but  in  spring, 
when  showers  become  frequent  in  the  valleys, 
there  are  invariably  heavy  falls  of  snow  on 
the  mountain.  During  a  thunder-storm  in 
April,  when  the  thunder  could  be  heard  and 
the  lightning  seen,  we  were  having  one  of 
the  thickest  snow-storms  of  the  season. 

Probably  there  is  no  place  where  the  opti- 
cal phenomena  are  more  brilliant  than  on 
Mt.  Washington.  Rainbows,  with  three  su- 
pernumerary bows,  have  been  seen  for  hours 
on  the  clouds ;  coronas,  of  large  and  small 
dimensions ;  anthelia,  or  glories  of  light,  the 
prismatic  circles  surrounding  the  shadow 
cast  far  out  on  the  cloud  ;  halos,  and  parhelia. 
The  spectre  of  the  Brb'cken,  though  rare,  was 
seen  by  Mr.  S.  A.  Nelson. 

Diagrams. 

Fig.  1  shows  the  fluctuations  in  the  annual 
rain-fall  in  the  Atlantic  states, — Maine  to 
Maryland— from  1805  to  1867.  From  the 
fluctuations  as  shown  in  this  diagram,  there 
are  groups  of  years  of  unusual  amount  of 
rain,  followed  by  groups  of  years  of  drouth ; 
and,  on  the  whole,  it  indicates  an  increase  of 
rain.  The  figures  on  the  left  are  the  per-cent- 
age  of  the  mean  amount. 

Fig.  2  shows  the  fluctuations  in  the  annual 
rain-fall  in  the  upper  Connecticut  valley,  from 


as 

observations  taken  at  Lunenburg,  Vt.  This 
shows  similar  groups  of  years.  An  unusual 
amount  of  rain-fall  does  not  necessarily  im- 
ply that  it  was  distributed  throughout  the 
year,  so  that  there  was  no  drouth  in  summer; 
for,  while  the  amount  of  rain  in  1871  was 
above  the  average,  yet  the  summer  of  that 
year  was  regarded  as  very  dry. 

Fig.  3  shows  the  fluctuations  in  the  annual 
snow-fall  at  the  same  locality,  and  by  the  same 
observer,  as  in  diagram  II.  The  fluctuation, 
however,  is  greater  than  in  the  rain-fall; 
for  the  greatest  amount,  167.5  inches,  is  more 
than  twice  as  much  as  the  mean,  83.1  inches, 
and  the  least  amount,  41  inches,  is  less  than 
half  the  mean  ;  yet  there  are  similar  groups 
of  years,  though  at  no  time  does  it  show 
more  than  three  consecutive  years,  when  the 
amount  was  greater  than  the  mean. 

Fig.  4  shows  the  annual  fluctuations  in 
rain-fall  at  Lake  Village  from  1857  to  1873. 
The  observations  were  taken  under  direction 
of  the  Lake  Company. 

Fig.  5  shows  the  fluctuations  of  Ozone  for 
1872, 1873,  and  1874.  White  cloth,  prepared 
with  iodide  of  potassium  and  starch,  is 
changed  by  Ozone  to  various  tints  of  brown. 
The  scale  adopted  for  describing  the  amount 
present  in  the  atmosphere,  is  from  0  to  in, 
the  last  gives  the  deepest  shade  of  brown. 
The  diagram  will  enable  physians  to  jud?o 
something,  of  the  effect  of  0/,one  on  health 
and  disease,  for  the  years  given,  and  may 
stimulate  to  investigate- the  subject. 
[For  Figt.  1,  2,  3  and  4,  nee  page  21.] 
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RAIN  TABLE. 
Smithsonian  Rain  Tables  and  other  Observations,  by  J.  H.  Huntington. 
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THE  DISTRIBUTION  OF  TREES  IN  NEW  HAMPSHIRE. 


BY  WILLIAM  F.  FLINT. 


ORIGINALLY  the  State,  almost  with- 
out exception,  was  clothed  with  a 
dense  forest.  This  forest  presented  the  same 
characteristics  as  at  the  present  day.  Its 
only  change  is  that  it  has  been  greatly  re- 
stricted in  area  by  the  hand  of  man.  Its 
leading  trees  were  pines,  spruces,  oaks,  and 
hickories,  the  beech,  chestnut,  white,  red,  and 
sugar  maples,  the  butternut,  birches,  elm, 
white  and  black  ashes,  basswood,  and  pop- 
lars. Among  shrubs  were  the  blueberries, 
the  huckleberry,  mountain  ash,  mountain 
laurel,  azalea,  alders,  and  willows ;  and,  trail- 
ing over  rocks  and  shrubbery,  the  wild 
grape,  Virginia  creeper,  and  virgin's  bower. 

A  traveller,  passing  from  one  end  of  the 
State  to  the  other,  cannot  fail  to  observe  the 
contrast  in  the  aspect  of  the  vegetation  of  its 
northern  and  southern  portions,  caused  by 
the  different  temperature  consequent  upon 
the  difference  in  altitude.  The  flora  of  New 
England  1ms  been  classed  in  two  divisions, 
based  upon  this  fact,  which  may  be  termed 
the  Allcghnnian  and  the  Canadian,  because 
they  seem  to  correspond  with  the  faunas  of 
the  same  names  described  in  the  previous 
chapter.  Of  course,  however,  no  separating 
line,  or  deiinite  and  sudden  change,  is  any- 
where noticed.  The  transition  is  gradual, 
some  species  becoming  scarce  and  finally  dis- 
appearing, while  others  first  appear  in  small 
numbers,  but  increase  as  the  traveller  advan- 
ces, and  at  length  supply  the  place  of  the 
former  as  the  prevailing  forms  of  vegetation. 
Many  other  species,  probably  one  half  in 
number  of  our  whole  flora  (not  being  so  read- 
ily influenced  by  a  difference  of  temperature), 
have  a  range  extending  over  the  entire  State! 
If  it  wero  attempted  to  draw  the  line  between 
those  divisions,  on  each  side  of  which  would 
of  course  be  included  species  move  particu- 
larly characteristic  of  the  other,  it  might  be 
extended,  approximately,  from  North  Conway 
to  Lake  Winnipiseogce,  and  thence  to  Han- 
over or  vicinity.  The  transition  area  is  thus 
at  an  elevation  of  about  five  or  six  hundred 
feet  above  the  sea,  corresponding  approxi- 
mately to  the  isothermal  line  of  45°  mean 
annual  temperature,  or  to  20°  during  the  win- 
ter and  65°  during  the  summer  months. 

Among  the  species  which  are  characteris- 
tic of  the  Alleghanian  division,  but  find  their 
northern  limit  before  reaching  this  line  or 
soon  after  it  is  crossed,  may  be  mentioned  the 
chestnut,  the  white  oak,  spoon  wood  or  moun- 


tain  laurel,  and  the  frost  grape  (  Vitia  corclL 
folia).  The  range  of  our  pines  and  walnuts, 
of  white  or  river  maple,  red  oak,  and  hem- 
lock, is  also  mainly  southern. 

The  most  characteristic  trees  of  the  Cana- 
dian division  are  sugar  maple,  beech,  balsam 
fir,  black  and  white  spruce,  and  arbor-vita?  ; 
among  its  shrubs  are  the  mountain  and 
striped  maples,  and  the  mountain  ash.  Of 
these  the  white  spruce  and  nrbor-vitee  have 
the  most  limited  range ;  the  former  is  abund- 
ant about  Connecticut  lake,  but  occurs  rarely, 
if  at  all,  south  of  Colebrook  ;  the  latter,  often 
incorrectly  called  "  white  cedar,"  is  also  com- 
mon in  this  section,  extending  south  to  the 
vicinity  of  the  White  Mountains.  It  is  also 
occasionally  found  in  highland  swamps  far- 
ther south. 

Forest  Trees. 
Among  the  twenty-seven  natural  orders 
which  make  up  the  greater  part  of  the  flora 
of  New  Hampshire,  we  find  the  pine  family 
the  most  important,  either  as  a  prominent 
feature  of  the  landscape,  or  as  contributing 
to  the  wealth  of  the  State.  First  in  this  fam- 
ily is  the  white  pine,  which  has  been  the 
most  valued  of  our  forest  trees  ever  since  the 
servants  of  King  George  roused  the  indigna- 
tion of  the  pioneers  by  placing  their  "  broad 
arrow  "  on  the  best  mast  trees  of  the  Merri- 
mack valley.  When  the  country  was  cov- 
ered by  the  primeval  forest,  this  tree  filled 
all  the  river  valleys  with  a  stately  growth, 
extending  along  that  of  the  Connecticut  to 
the  northern  boundary.  At  the  present  day 
this  growth  has  nearly  disappeared  before  the 
lumberman's  axe,  but  the  great  abundance 
of  saplings  in  the  southern  part  of  the  state 
shows  that  this  species  is  still  the  principal 
conifer  of  that  section.  Passing  northward 
into  Coos  county,  we  find  the  white  pine  much 
restricted  in  area,  occurring  mostly  at  the 
head  waters  of  the  streams,  and  mainly  con- 
fined to  first  growth  specimens,  saplings, being 
of  rare  occurrence,  even  where  the  land  is  al- 
lowed to  return  to  forest  after  clearing. 
_  The  pitch  and  red  pines  are  much  more 
limited  in  range  than  the  foregoing.  The 
pitch  pine  finds  its  most  congenial  soil  along 
the  sandy  plains  and  drift  knolls  of  the  river 
valleys,  scarcely  growing  on  hills  that  attain 
much  elevation  above  the  sea  level.  It  is 
found  most  abundantly  in  the  south-eastern 
part  of  the  State,  in  the  Merrimack  valley, 


and  around  Lakes  Winnipiseogee  and  Ossi- 
pee,  extending  northward  as  far  as  North 
Conway.  In  the  valley  of  the  Connecticut  it 
appears  less  abundantly.  The  red  pine,  often 
wrongly  called  "  Norway  pine,"  is  the  most 
social  of  the  pine  genus  found  with  us,  occur- 
ring in  groups  of  from  a  few  individuals  to 
groves  containing  several  acres.  Although 
'  much  less  common,  its  range  is  nearly  the 
same  as  that  of  the  pitch  pine,  probably  at- 
taining a  higher  elevation  above  the  sea  level. 
This  species  is  of  handsome  appearance  and 
rapid  growth,  and  is  well  worthy  to  be  plant, 
ed  for  ornament. 

In  the  White  Mountain  region,  the  balsam 
fir  and  black  spruce,  growing  together  in 
about  equal  numbers,  give  to  the  scenery  one 
of  its  peculiar  features.  The  stiff,  spiked 
forms  of  the  one  are  mingled  with  the  black 
ish  green  foliage  of  the  other  almost  univer- 
sally along  the  mountain  sides,  and  are  the 
last  of  arborescent  vegetation  to  yield  to  the 
increased  cold  and  fierce  winds  of  the  higher 
summits.  North  of  the  mountains  these  trees, 
with  arbor  vita?,  are  the  predominant  ever- 
greens, mingling  with  the  white  spruce  about 
Connecticut  lake.  In  the  southern  part  of 
the  State  they  are  mostly  confined  to  the 
highlands  between  the  Merrimack  and  Con- 
necticut, the  black  spruce  appearing  most 
abundantly. 

The  hemlock,  which  when  young  is  the 
most  graceful  of  the  spruces,  is  common  in 
the  southern  part  of  the  State,  ranging  in 
greatest  abundance  from  around  the  base  of 
the  White  Mountains  southward  along  the 
highlands,  becoming  less  common  near  the 
coast.  It  has  its  northern  limit  in  the  vicin 
ity  of  Colebrook  and  Umbagog  lake,  reaching 
an  elevation  of  about  twelve  hundred  feet 
above  the  sea. 

"  Our  arbor  vita?  is,"  says  Prof.  Gray,  "  the 
physiognomic  tree  of  our  cold  swamps  at  the 
north  and  in  Canada."  This  tree,  very  rare- 
ly seen  in  southern  New  Hampshire  except 
when  cultivated  for  a  hedge*  enters  as  a 
prominent  element  into  the  flora  of  Coos 
county,  growing  most  abundantly  along  the 
borders  of  slow  streams  and  in  swamps,  and 
varying  from  thirty  to  fifty  feet  in  height. 

Hackmatacks,  or  tamaracks,  do  not  enter 
largely  into  our  flora,  but  are  of  very  grace- 
ful appearance  wherever  they  are  seen.  This 
species  is  chiefly  found  in  swamps  of  small 
extent,  and  ranges  along  the  highlands  from 
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Massachusetts  to  north  of  the  White  Moun- 
tains. The  red  cedar,  or  savin,  has  the  most 
limited  range  of  all  our  trees  belonging  to  this 
family,  occurring  mostly  near  the  sea  coast  in 
sterile  soil.f  Juniper,  of  the  same  family,  is 
sometimes  troublesome  by  overspreading  hil 
]y  pastures.  The  Canadian  variety  of  the 
yew  is  often  present  in  cold  land  swamps  as 
an  under  shrub,  familiarly  known  by  the 
name  of  "ground  hemlock." 

While  the  evergreens  wear  the  same  som- 
bre aspeet  throughout  the  year,  the  deciduous 
trees  present  every  phase  of  change  from  leaf- 
less branches  in  winter  to  the  delicate  green 
of  spring,  the  full  leafage  of  summer,  and  the 
gorgeous  hues  of  autumn ;  so  that  to  them  arc 
due  some  of  the  most  pleasing  features  of 
New  Hampshire  scenery.  This  effect  is  in- 
creased  by  their  greater  number  of  species  as 
compared  with  the  evergreens,  and  by  their 
.heterogeneous  mode  of  growth,  a  forest  of  de- 
cidous  trees  generally  containing  several  spe- 
cies, growing  in  about  equal  numbers.  In 
our  forests  the  most  important  of  these  are 
maples,  beecl^  birches,  chestnut,  and  oaks; 
and,  less  abundantly,  elm,  butternut,  hicko- 
ry, ashes,  cherries,  basswood,  and  poplars. 

The  maples  are  best  represented,  all  the 
species  growing  in  the  northern  United  States 
being  present.  First  among  these  are  our 
white,  red,  and  sugar  maples,  all  being  large 
'  trees.  The  white  or  river  maple  is  the  most 
limited  in  range,  being  confined  to  the  inter- 
vals of  the  principal  streams,  and  rarely 
found  away  from  them.  The  red  maple 
(often  wrongly  called  white  maple)  is  the 
most  widely  spread  species,  being  common  to 
all  parts  of  the  State,  and  giving  the  brilliant 
scarlet  hue  of  our  woodlands  in  autumn.  The 
rock  or  sugar  maple  is  the  largest  of  the  ge- 
nus, and  tills  an  important  part  in  the  econ- 
omy of  the  State,  furnishing  sugar  and  valu- 
able timber.  It  is  common  on  hillsides 
throughout  most  of  the  State  and  along  many 
of  the  streams,  but  is  rare  toward  the  sea- 
j  coast. 

The  beech  and  the  sugar  maple  are  the 
most  common  deciduous  trees  of  Coos  county, 
making  up  the  greater  part  of  the  "hard- 

;  wood  "  forests.  Southward,  beech  is  common 
to  the  highlands  only,  often  growing  with 
spruces  and  hemlocks. 

Four  species  of  birch  are  common.  Three 
of  them, — the  black,  yellow,  and  canoe  birch- 

l  es,  have  the  same  range  as  the  red  maple, 

for  the  most  part ;  but  the  canoe  or  paper 
birch  seems  to  attain  the  highest  elevation, 
being  found  high  up  the  sides  of  the  moun- 
tains, its  white  bark  in  striking  contrast  with 
the  dark  trunks  and  foliage  of  the  tirs  and 
spruces.  The  fourth  and  smallest  of  these, 
the  white  birch,  is  distinguished  for  its  light 
and  graceful  foliage,  which  renders  it  a  pleas- 
ing feature  wherever  it  is  found.  It  is  most 
abundant  in  the  south-eastern  part  of  the 
State,  springing  up  along  sandy  plains  and 
around  the  edges  of  woodland.  Its  growth 
is  rapid,  rising  again,  when  cut  down,  by 
shoots  from  the  root.  This  species  supplies 
the  "  gray  birch  hoop-poles  "  used  in  the  man- 
ufacture of  fish  barrels. 


Five  or  six  species  of  oaks  are  found  here. 
Of  these  the  red  oak  is  the  hardiest,  but,  al- 
though the  only  species  found  along  the 
water  shed  between  the  Merrimack  and  Con 
necticut,  it  does  not  extend  much  beyond  the 
White  Mountains,  having  its  upper  limit  at 
about  onn  thousand  feet  above  the  sea.  The 
white  and  yellow  oaks  usually  appear  togeth- 
er, growing  on  the  plains  and  hillsides  along 
the  rivers.  The  former  of  these,  especially 
valuable  for  the  strength  and  durability  of 
its  timber,  extends  northward  in  the  Connec 
ticut  valley  nearly  to  the  mouth  of  the  Pas- 
sumpsic,  in  the  Merrimack  valley  to  Plymouth, 
and,  in  the  eastern  part  of  the  State,  to  the 
vicinity  of  Ossipee  lake.  Its  limit  in  altitude 
is  about  live  hundred  feet  above  the  sea, 
which  is  also  very  nearly  that  of  the  frost 
grape.  The  barren  or  scrub  oak  is  abundant 
on  the  pine  plains  of  the  lower  Merrimack 
valley,  thence  extending  eastward  to  the  coast, 
and  to  the  sandy  plains  of  Madison  and  Con- 
way. The  chestnut  oak  seems  to  be  local  in 
this  state ;  at  Amherst  and  West  Ossipee  it 
can  be  found  abundantly. 

The  chestnut  is  found  in  the  same  situations 
as  the  white  oak,  but  is  the  first  to  reach  its 
limit  in  altitude,  which  is  at  a  height  of  about 
four  hundred  feet  above  the  sea.  It  occurs 
in  a  few  localities  about  Lake  Winnipiseogee 
at  a  somewhat  greater  height,  the  neighbor- 
hood of  the  lake  producing  less  severity  of 
temperature  than  in  the  river  valleys  at  the 
same  altitude. 

The  American  elm  attains  probably  the 
largest  size  of  any  of  our  deciduous  trees. 
This  naturally  finds  its  home  in  the  alluvial 
soil  of  our  rivers.  It  has  also  been  the  most 
extensively  planted  for  shade  and  ornament 
of  all  our  trees,  excepting  perhaps  the  sugar 
maple.  Owing  to  its  majestic  appearance, 
it  is  very  conspicuous  wherever  present,  but 
the  number  growing  together  is  generally 
small. 

Butternuts  also  prefer  the  borders  of 
streams,  and,  in  the  valley  of  the  Pemige- 
wasset,  extend  northward  to  the  base  of  the 
mountains.  Hickories  are  most  common  in 
the  lower  Merrimack  valley,  the  shellbark  ex- 
tending northward  to  the  vicinity  of  Lake 
Winnipiseogee.  Basswood  is  found  mostly 
on  highlands,  but  is  not  very  common.  The 
black  cherry  is  found  throughout  the  State, 
usually  most  common  near  streams. 

Two  species  of  poplar  are  commonly  found. 
The  first  is  a  small  tree,  very  common  in  light 
soil,  and  often  springing  in  great  abundance 
where  woodland  is  cleared  away.  The  other 
may  be  a  large  tree,  with  dark  colored  bark 
on  the  trunk,  whence  it  is  often  called  "  black 
poplar."  In  spring  the  young  leaves  are 
clothed  with  white  down,  by  which  this  spe- 
cies can  then  be  distinguished  at  a  great  dis- 
tance. 

The  Alpine  Flora. 

The  wind-swept  summits  of  our  White 
Mountains  are  to  the  botanist  the  most  inter- 
esting locality  east  of  the  Mississippi,  for 
there  are  found  the  lingering  remnants  of  a 


flora  mice  common  probably  to  all  New  Eng- 
land, but  which,  since  the  close  of  the  glacial 
epoch,  has,  with  few  exceptions,  retreated  to 
Arctic  America,  On  the  highest  of  these 
mountains,  only,  are  found  the  conditions  fa 
vorable  to  the  growth  of  these  arctic  plants. 
Of  these  alpine  areas,  Mt.  Washington  and 
the  adjacent  peaks  are  the  largest,  being  a 
treeless  region  at  least  eight  miles  long  by 
two  miles  wide  at  its  broadest  part.  These 
alpine  plants  are  of  great  hardihood,  and 
sometimes  bloom  amid  ice  and  snow  About 
fifty  species  are  strictly  alpine,  and  never 
found  elsewhere  with  us.  These  are  accom- 
panied by  about  as  many  other  species, 
which  are  also  found  at  the  base  of  the  moun 
tains,  and  sometimes  throughout  the  State. 
These  may  be  called  sub-alpine,  being  found 
in  the  ravines  and  on  the  lower  portions  of 
the  treeless  areas,  but  not  upon  the  higher 
summits. 

The  peculiar  flora  of  these  heights,  almost 
wholly  consisting  of  plants  never  found  at 
lower  elevations  south  of  arctic  latitudes,  but 
identical  with  those  found  on  Mt.  Katahdin 
in  Maine,  and  the  Adirondacks  in  New  York, 
has  led  naturalists  to  inquire  how  it  is  pussi- 
ble  to  account  for  this  idenity  of  species  found 
at  a  few  isolated  stations  in  the  midst  of  the 
temperate  zone,  with  those  of  regions  more 
than  a  thousand  miles  north.  The  conditions 
of  climate  which  prevail  over  the  intervening 
territory  render  it  impossible  for  these  plants 
to  maintain  their  existence,  and  show  that 
they  never  have  migrated  to  these  stations 
under  ordinary  causes.  The  science  of  geol- 
ogy has  led  to  the  probable  solution  of  this 
problem.  It  has  been  found  necessary,  for 
the  explanation  of  many  phenomena  in  tho 
surface  geology  of  the  northern  temperate 
zone,  to  suppose  that.  ;it  a  comparatively  re- 
cent geological  period  the  climatic  conditions 
were  wholly  different  from  those  of  the  pres- 
ent time.  The  ruins  of  a  burned  building  do 
not  tell  their  story  more  plainly  than  do  tho 
boulders  of  our  hills  and  the  worn  and  striated 
sides  of  our  mountains  prove  the  existence  of 
glaciers  and  icebergs  among  them  at  no  very 
distant  date  in  geological  history.  Tho  ex- 
planation which  this  affords  of  the  origin  of 
an  arctic  flora  upon  high  mountains  in  the 
temperate  zone,  has  been  pointed  out  by  one 
of  the  foremost  theorists  of  tho  present  day. 
As  tho  low  temperature  of  the  frigid  zone  be- 
came gradually  extended  over  this  whole 
area,  the  forms  of  vegetation  peculiar  to  an 
arctic  climate  took  the  place  of  those  which 
had  previously  existed,  while  theso  receded 
to  the  south.  Again,  upon  the  gradual  re- 
turn of  a  more  genial  climate  throughout 
this  area,  the  arctic  flora  disappeared,  follow- 
ing the  retreat  of  the  causes  by  which  it  was 
brought,  and  only  remaining,  with  the  re 
establishment  of  warmth  and  fertility,  upon 
those  higher  mountain  summits  whose  eleva- 
tion renders  them  arctic  islands  in  the  mid- 
dle of  the  temperate  zone.  He  who  ascends 
to  this  altitude  has  a  similar  opportunity  for 
botanic  study  as  if  ho  made  a  journey  to  tho 
north,  passing  first  from  the  noble  forests, 
with  which  we  are  familar,  to  those  of  stunted 
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growth,  and,  finally  leaving  them  behind  al- 
together, at  length  arriving  at  the  barren  and 
bleak  regions  beneath  the  Arctic  Circle. 

In  approaching  these  mountain  summits, 
one  is  first  struck  by  the  appearance  of  the 
firs  and  spruces,  which  gradually  become 
more  and  more  dwarfish,  at  length  rising  but 
a  few  feet  from  the  ground,  the  branches 
spreading  out  horizontally  many  feet,  and 
becoming  thickly  interwoven.  These  pre- 
sent a  comparatively  even  upper  surface, 
which  is  often  firm  enough  to  walk  upon.  At 
length  these  disappear  wholly,  and  give  place 
to  the  Lapland  rhododendron,  Labrador  tea, 
dwarf  birch,  and  alpino  willows,  all  of  which, 
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after  rising  a  few  inches  above  the  ground, 
spread  out  over  the  surface  of  the  nearest 
rock,  thereby  gaining  warmth,  which  enables 
them  to  exist  in  spite  of  tempest  and  cold. 
These  in  their  turn  give  place  to  the  Green- 
land sandwort,  the  diapensia,  the  cassiope, 
and  others,  with  arctic  rushes,  sedges,  and 
lichens,  which  flourish  on  the  very  summits. 

Introduced  Plants. 

As  shown  from  field  notes  in  my  catalogue 
published  in  the  first  volume  of  the  "  Geology 
of  New  Hampshire,"  there  are  more  than  one 
thousand  species  of  plants  found  in  New 


Hampshire.  Of  these  about  one  hundred  are 
"  introduced,"  having  been  imported,  either 
intentional  ly  or  otherwise,  through  the  agency 
of  man.  Some  of  them  are  indigenous  in 
other  parts  of  our  own  country,  but  the 
greater  part  come  from  Europe.  Many  of 
them  have  increased  until  they  are  found  in 
all  cultivated  soils,  while  others  establish 
themselves  only  locally.  In  the  former  class 
are  most  of  the  "weeds  of  cultivation,"  and 
nearly  all  the  grasses  mown  for  hay.  Most 
of  these  plants,  although  so  well  established 
under  the  present  conditions,  would  probably 
altogether  disappear  were  the  country  allowed 
to  return  again  to  its  natural  state. 


PRINCIPAL  MECHANICAL  AND  MANUFACTURING  INDUSTRIES. 


From  the  United  States  Census  of  1870. 


MMtanioal  or  MnnnrMtorinS  Industry, 

No.  of      1  No.  of  Uaurts 
C-iHl,li>hMi<:nU.  employe,!. 

Capital  invested. 

Anauid  Wages  paid. 

Cost  of  Materials. 

Value  of  Product. 

Agricultural  Implements, 

Belting  and  Hose, 

Blucksnuthing, 

Boots  and  Shoos, 

Bakeries, 

Breweries, 

Brick, 

(.'iii-riii^cs  and  Wagons, 

Clothing, 

Cottoi,  Goods, 

Edge  Tools  and  Axes, 

Fire  Engines, 

Klax  ami  Limm  Goods, 

Flouring  and  Grist  Mills, 

Furniture, 

Hosiery, 

Iron,  Wrought, 

Iron,  Cast, 

Leather, 

Machinery,  Cotton  ami  Woolen, 
Machinery,  Miscellaneous, 
Paper, 

Print  Works,  Cotton  anil  Woolen, 
Printing  anil  Publishiug, 
Saddlery  and  HarneBS, 
Sash.  Doors  and  Blinds, 
Starch, 

Tin,  Copper  ami  Sheet  Iron  Ware, 
Wooden  Ware, 
Woolen  Goods, 
Worsted  Goods, 

24 
5 

803 
257 

14 
4 

57 
119 

75 

35 

1 
1 

195 
58 
28 
4 
20 

127 
81 
30 
82 
3 
45 
85 
28 
66 
57 
60 
66 

184 
17 
596 
3,107 
76 
113 
544 
826 
798 
12,541 
71 
365 
88 
388 
1,104 
1,081 
176 
506 
676 
386 
897 
648 
635 
302 
260 
854 
294 
191 
416 
3,729 
1,161 

S  174,550.00 

28,000.00 
211,090.00 
1,003,215.00 

53,500.00 
131,805.00 
276,810.00 
554,055.00 
250,340.00 
13,331,710.00 

80,750.00 
300,000.00 

93,750.00 
669,340.00 
731,800.00 
855,460.00 
189,000.00 
500,760.00 
1,235,800.00 
272,450.00 
341,150.00 
1,079,000.00 
678,000.00 
336,400.00 
138.540.00 
24:1,150.00 
246,200.00 
137,050.00 
278,400.00 
4,598,800.00 
700,000.00 

§  78,505.00 
6,800.00 
112,719.00 
1,228,314.00 
30,836.00 
112,040.00 
53,800.00 
374,692.00 
207,358.00 
3,989,853.00 
35,665.00 
46,497.00 
27,000.00 
74,914.00 
495,67.3.00 
405,003.00 
87,500.00 
285,165.00 
273,438.00 
149,932.00 
190,786.00 
240,473.00 
273,225.00 
118,904.00 
80,401.00 
159,130.00 
23,381.00 
64.115.00 
144.848.00 
1,353,992.00 
378,017.00 

S  77,714.00 
90,796.00 
144,844.00 

8,011,992.00 
137,620.00 
88,570.00 
373,156.00 
333,992.00 
451,930.00 
12,318,447.00 
48,725.00 
477,133.00 
132,000.00 

2,496,054.00 
676,332.00 
881,646.00 
433,110.00 
458,796.00 

3,047,719.00 
126,389.00 
165,266.00 

1,080,372.00 

4,118,453.00 
115,772.00 
137,778.00 
223,931.00 
308,698.00 
123,760.00 
149,322.00 

5,264,520.00 

1,032,118.00 

5  254,470.00 
115,460.00 
467,704.00 
6,162,259.00 
206,612.00 
313,831.00 
685.880.00 
938,834.00 
820,714.00 
16,999,072.00 
114,200.00 
800,000.00 
175,000.00 
2,747,973.00 
1,475,776.00 
1,757,445  00 
642,800.00 
914,668.00 
3,758,236.00 
386,205.00 
500,550.00 
1,853,595.00 
4,670,333.00 
392,707.00 
306,720.00 
481,056.00 
405,242.00 
261,675.00 
449,220.00 
8,703,307.00 
1,447,422.00 

RAILROADS  IN  NEW  HAMPSHIRE. 


BY  WARREN  UPHAM. 


THE  rapid  development,  during  the  last 
forty  years,  of  theagricultural  and  miner- 
al resources  of  the  United  States,  the  growth 
of  manufactures,  and  the  increase  in  popu- 
lation and  wealth,  have  been  due  in  a  large 
measure  to  the  facilities  for  communication 
and  trade  supplied  by  the  railroad.  By  this 
the  grain  of  the  West,  the  coal  of  Pennsyl- 
vania, and  the  manufactured  products  of 
New  England,  find  a  market,  and  the  jour- 
ney from  Boston  to  San  Francisco,  3450 
miles,  can  be  accomplished  in  seven  days. 
In  1826  the  first  railroad  in  this  country  was 
built  in  Quincy,  Mass.,  three  miles  in  length, 
to  carry  granite  from  the  quarries  to  tide 
■water.  From  this  beginning  the  work  has 
advanced,  till  in  1874,  there  were  71,500 
miles  of  railway  in  the  United  States. 

Railroads  from  Boston  to  Providence,  Low- 
ell, and  Worcester,  were  opened  in  succes- 
sion during  the  same  year,  on  June  2,  June 
27,  and  July  6,  1835.  This  year  is  the  date 
of  incorporation  of  three  railroads  in  New- 
Hampshire,  the  Nashua  &  Lowell,  Concord, 
and  Boston  &  Maine.  In  the  following  year 
the  Eastern  Railroad  in  New  Hampshire 
was  incorporated.  All  these  were  built  and 
in  successful  operation  in  1842. 

The  companies  next  incorporated,  during 
the  years  1844  to  1848,  were  the  Northern, 
Great  Falls  &  Conway,  Boston,  Concord  & 
Montreal,  Cheshire,  Ashuelot,  Wilton,  Wor- 
cester &  Nashua,  Concord  &  Portsmouth, 
Peterborough  &  Shirley,  Franklin  &  Bris- 
tol, Sullivan  County,  Atlantic  &  St.  Law- 
rence, Manchester  &  Lawrence,  Cochecho 
(now  Dover  &  Winnipiseogee),  Concord  & 
Claremont,  Contoocook  Valley,  N.  H.  Cen- 
tral, and  White  Mountains,  nearly  all  of 
which  were  completed  during  the  years  1848 
to  1853. 

Next  follows  a  term  of  fifteen  years  in 
jvhich  scarcely  any  railroad  building  was 
done  in  this  State,  extending  to  1868.  The 
eight  years  since  that  time  may  be  called  the 
aeeond  era  of  railroad  building  in  New- 
Hampshire,  during  which  important  exten- 
'  sions  have  been  made  to  the  White  Moun- 
tains Railroad,  now  united  with  the  Boston, 
Concord  &  Montreal ;  the  Concord  &  Clare- 
mont (N.  H.)  and  Portsmouth,  Great  Falls 


&  Conway  railroads  have  been  completed ; 
and  many  new  roads  have  been  built,  includ- 
ing the  Mt.  Washington  Railway,  the  Port 
land  &  Ogdensburg,  Portland  &  Rochester, 
Nashua  &  Rochester,  Nashua,  Acton  &  Bos- 
ton, Suncook  Valley,  Wolfeborough,  Ports- 
mouth &  Dover,  West  Amesbury  Branch, 
Peterborough,  and  Monadnock,  and  at  the 
present  time  that  portion  of  the  Manchester 
&  Keene  Railroad,  which  lies  between  Green- 
field and  Keene,  is  in  process  of  construc- 
tion. 

The  total  length  of  railroads  in  New- 
Hampshire  in  1842,  wa3  91  miles;  in  1850, 
488  miles ;  in  1853,  at  the  close  of  the  first 
era  of  railroad  building,  655  miles  ;  in  1860, 
this  remained  the  same  ;  in  1870,  690  miles  ; 
at  the  present  time,  in  1876,  943  miles. 

The  most  important  thoroughfares  of  trade 
and  travel,  which  cross  New  Hampshire, 
start  from  Boston  or  Portland,  connecting 
them  with  the  St.  Lawrence  Valley  and  the 
West.  One  of  the  most  important  routes  be- 
tween Boston  and  the  West,  is  by  way  of  the 
Boston  and  Lowell,  Nashua  &  Lowell,  Con- 
cord, Northern  and  Central  Vermont  rail- 
roads, passing  north  of  Lake  Champlain ; 
another  important  route  is  over  the  Fitch- 
burg  and  Cheshire  railroads,  through  Rut- 
land, Vt.  Portland,  Maine,  with  one  of  the 
finest  harbors  in  the  United  States,  is  con 
nected  with  Boston  by  the  Eastern  and  Bos- 
ton &  Maine  railroads  ;  with  the  south  west 
by  the  line  composed  of  the  Portland  & 
Rochester,  Nashua  &  Rochester,  and  Wor 
cester  &  Nashua  railroads;  with  the  White 
Mountains  and  the  West,  by  the  Portland 
and  Ogdensburg  ;  and  with  the  Province  of 
Quebec  and  the  West,  by  the  Grand  Trunk 
Railway. 

The  routes  which  receive  their  largest  re 
turns  from  summer  tourists  are  the  Boston, 
Concord  and  Montreal,  the  Portsmouth,  Great 
Falls  and  Conway,  and  the  Portland  and 
Ogdensburg.  The  attraction  of  our  scenery 
also  brings  increased  receipts  to  nearly  every 
railroad  in  the  State.  Another  source  of  in 
come  from  northern  New  Hampshire  is  the 
freighting  of  lumber,  which  before  the  build- 
ing of  railroads  was  not  worth  the  cost  of 
getting  it  to  a  purchaser. 


Many  of  the  railroads  of  this  State  aro 
not  now  operated  by  the  same  corporations 
under  which  thev  were  built.  The  Atlantic 
and  St.  Lawrence,  extending  from  Portland 
to  Island  Pond,  Vt.,  was  leased  soon  after 
its  completion,  Aug.  5,  1853,  to  the  Grand 
Trunk  Railway,  for  a  term  of  999  years. 
In  September,  1874,  this  railway  from  Mon- 
treal to  Portland,  291  miles,  was  changed 
from  the  broad  track  of  5  feet  6  inches  to  the 
prevailing  American  guage  of  4  feet  8*  in 
ches,  which  completed  the  narrowing  of  their 
whole  line,  1377  miles  in  length.  Sixty  new 
narrow  guage  engines  were  placed  upon  the 
road,  and  the  other  rolling  stock  was  altered 
to  the  same  guago.  When  this  railway  was 
built,  it  was  confidently  believed  that  its 
broad  guage  would  be  finally  adopted 
throughout  the  whole  country. 

The  White  Mountains  Railroad,  incorpo- 
rated Dec.  25th,  1848,  and  opened  from 
Wells  River  to  Littleton  in  1853,  has  been 
united  with  the  Boston,  Concord  &  Montreal 
Railroad,  which  was  extended  in  August, 
1872,  to  a  junction  with  the  Grand  Trunk  at 
Groveton,  with  a  branch  opened  July  1st, 
1874,  to  the  Fabyan  House,  and  in  June, 
1876,  to  the  base  of  the  Mt.  Washington 
Railway. 

The  Franklin  &  Bristol  Railroad,  shortly 
after  its  completion,  was  united  with  the 
Northern  Railroad,  Jan.  31,  1849. 

The  present  Concord  &  Claremont  (N.  H.) 
corporation  was  formed  in  1873,  by  the  un- 
ion of  the  old  Concord  &  Claremont,  incorpo 
rated  June  24th,  1848,  extending  from  Con 
cord  to  Bradford,  the  Sugar  River,  incorpo- 
rated July  7th,  1866,  extending  from  Brad- 
ford to  Claremont  Junction,  and  the  Contoo 
cook  Valley,  incorporated  June  24,  1848, 
which  is  now  the  Hillsborough  Branch. 

The  Manchester  and  North  Weare  rail- 
road, was  built  in  1850,  under  the  title  of 
New-Hampshire  Central,  and  originally  ex- 
tended to  Henniker.  The  portion  between 
this  place  and  North  Weare  was  taken  up 
Oct.  31st,  1858.  The  present  company  was 
incorporated  in  1859,  and  purchased  the 
N.  H.  Central  Railroad,  June  10th,  1859. 

The  Concord  &  Portsmouth  Railroad  was 
first  built  in  1852  from  Concord  to  Ports- 
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mouth,  running  east  of  Manchester,  but  in 
November,  1861,  was  discontinued  from  Can- 
dia  to  Suncook,  and  extended  by  a  new  route 
into  Manchester.  At  the  same  time  a  two 
mile  branch  was  built  by  the  Concord  Rail- 
road from  Hooksett  to  Suncook,  making  two 
lines  between  Hooksett  and  Concord. 

The  Peterborough  &  Shirley  Railroad,  in- 
corporated in  1846,  and  completed  in  1850, 
was  sold  to  the  Fitchburg  Railroad  Co..  Mar. 
24,  1860. 

The  Eastern  Railroad  was  built  by  sepa- 
rate companies  in  New  Hampshire  and  Mas- 
sachusetts, and  at  its  completion  in  1840  the 
portion  in  this  State  was  leased  for  99  years 
to  the  Massachusetts  company. 

The  railroad  corporations  which  operate 
roads  in  New  Hampshire  under  lease  or  con- 
tract are  shown  in  the  annexed  Statistical 
table. 

The  southeastern  portion  of  the  State  pre 
sents  the  most  favorable  ground  for  railway 
construction  in  New-Hampshire.  In  cross, 
ing  the  high  land  between  Merrimack  and 
Connecticut  rivers,  and  among  the  moun- 
tains and  in  the  northern  part  of  the  State, 
the  natural  obstacles  often  require  steep 
grades  and  sharp  curves,  greatly  increasing 
the  cost  of  running  trains  and  keeping  the 
roads  in  repair.  The  maximum  grade  on 
the  Nashua  &  Lowell  is  13  feet  to  a  mile  ; 
on  the  Concord,  16 ;  on  the  Northern,  50 ;  on 
the  Boston  &  Maine,  47.5 ;  Worcester  and 
Nashua,  49.6 ;  Cheshire,  59.7 ;  Boston,  Con- 
cord &  Montreal,  80,  excepting  on  Mt.  Wash 
ington  Branch  between  the  Fabyan  House 
and  the  foot  of  the  mountain  railway,  where 
much  steeper  grades  have  been  employed, 
reaching  for  the  last  two  miles  to  290  feet 
per  mile ;  on  the  Portland  &  Ogdensburg, 
to  trains  going  east,  80  feet  per  mile,  to 
trains  going  west,  116  feet  per  mile  for  seven 
miles  through  the  White  Mountain  Notch  ; 
on  the  Grand  Trunk,  66  feet  to  the  mile. 

The  three  last  mentioned  roads,  which  pass 
through  the  most  mountainous  portions  of 
New  Hampshire,  lie  in  large  part  over  allu- 
vium brought  down  and  deposited  by  the 
streams,  and  have  no  move  rock  excavation 
than  that  on  portions  of  several  other  roads 
in  the  State,  as  the  Northern,  Concord  & 
Claremont  (N.  H.)  and  Cheshire.  Through 
the  White  Mountain  Notch,  a  very  narrow 
defile  with  steep  mountain  walls  on  each  side, 
the  railroad,  to  make  a  gradual  ascent,  has' 
been  built  for  several  miles  high  up  on  the 
side  of  the  valley,  being  at  the  Willey  House 
300  feet  above  the  stream,  yet  even  here 
there  was  much  less  of  rock  work  than  had 
been  estimated,  and  an  abundance  of  the  best 
quality  of  gravel  for  ballast  was  found  aloii" 
the  whole  distance. 

BT.  WASHINGTON  IUILWAT. 

On  this  mountain  railroad  the  locomotive 
engine  is  adapted  to  surmount  the  steepest 
gradients.  A  charter  for  this  road  was  grant- 
ed in  1858,  but  building  was  not  commenced 
till  May,  1866.   One  fourth  mile  was  com- 


pleted  and  a  very  satisfactory  trial  of  the  en- 
gine took  place  Aug.  29,  1866.  The  road 
was  formally  opened  to  the  public  Aug.  14, 
1868,  extending  as  far  as  to  Jacob's  Ladder. 
It  was  completed  in  July,  1869.  Its-length 
is  two  miles  and  thirteen  sixteenths,  ascend- 
ing 3,625  feet,  making  the  average  grade  1,290 
feet  to  the  mile.  The  maximum  grade  is 
1980  feet  to  a  mile,  or  37.5  feet  in  100. 
There  are  nine  curves,  of  radius  varying  from 
497  to  945  feet. 

The  indispensible  peculiarity  of  this  rail- 
way is  its  central  cog-rail,  which  consists  of 
two  pieces  of  wrought  angle  iron,  3  inches 
wide  and  8  inch  thick,  placed  upon  their  edg 
es  parallel  to  each  other,  and  connected  by 
strong  iron  pins  li  inches  in  diameter  and 
4  inches  apart  from  center  to  center.  The 
teeth  of  the  driving  wheel  of  the  engine  play 
into  the  spaces  between  the  bolts,  and  as  it 
revolves  the  whole  engine  is  made  to  move, 
resting  on  the  outer  rails.  These  are  4  feet 
7  inehes  apart.  For  stopping  trains  and 
controlling  their  descent,  both  friction  and 
atmospheric  brakes  are  employed,  and  their 
complete  reliability  has  been  proved  by  the 
severest  tests.  The  engines  weigh  about  6£ 
tons  and  are  rated  at  50  horse  power,  but 
by  their  gearing  this  power  is  greatly  in- 
creased at  the  expense  of  speed,  which  is  two 
miles  an  hour.  The  engine  always  takes  the 
downhill  end  of  the  train,  which  usually  con- 
sists of  locomotive,  tender,  and  one  car  ac- 
commodating about  fifty  passengers. 

The  peculiar  form  of  locomotive,  cog-rail, 
and  brakes  used  here,  were  the  invention  of 
Mr.  Sylvester  Marsh  of  Littleton,  who  com- 
menced the  work  of  building  the  railway 
relying  chiefly  upon  his  own  private  resour- 
ces, and  little  encouragement  was  afforded 
by  capitalists  till  an  engine  -was  actually 
running  over  a  portion  of  the  route.  Dur- 
ing the  construction  of  this  road,  it  was  vis- 
ited by  a  Swiss  engineer,  who  took  away 
drawings,  &c,  of  the  machinery  and  track, 
from  which  a  similar  railway  has  been  sinee 
built  on  Mt.  Ithigi  in  Switzerland. 

HEIGHTS  DETERMINED  BY  RAILROAD  SUR- 
VEYS IN  NEW  HAMPSHIRE. 

The  following  heights,  referring  to  the 
track  at  stations  or  at  summits  on  the  line 
of  railway,  show  the  total  grades  overcome 
by  most  of  the  roads  in  the  State. 


Boston  &  Maine, 

Atkinson, 
N.'wion  Summit, 

Newmarket  Junction, 
Mmll  'iiy  Summit, 
Dovor, 
Salmon  Fulls, 

Portsmouth,  Great  Palls 
&  Conway, 

Great  Fulls. 

Summit  ;it  Wakefield  Sta., 

Ossipce, 
Summit, 
Conway. 

Wolfeborough  R.  H. 

Wolfo  borough  Junction, 

1 

Summit, 

Winnipiseogco  lake, 


Distance 
from  Boston. 
30.7  miles, 


Height 
57  foot, 


Distance 
from  Portsmouth. 


Nashua  &  Rochester, 

Hudson  Summit, 
Beaver  Brook, 
Windham  Summit, 
Windham  Junction, 
Epping 
Barrington, 
Rochester, 

Concord  &  Portsmouth, 


Distance 
from  Nashua. 
3.8  miles. 


Height 
262  feet, 


Raymond, 

S3  miles. 

198  feat, 

89  " 

445  " 

Concord  R.  R. 

Distance 

from  Boston. 

Nashua, 

122.41  feet, 

Manchester, 

56  " 

180.83  " 

Hooksett, 

60  " 

205.39  " 

Concord, 

74  " 

252.39  " 

Suncook  Valley, 

Distance 

from  Hooksett. 

Pittsfield, 

19.5  miles, 

493  feet 

Wilton  &  Peterborough 

Distance 

railroads. 

from  Boston. 

Nashua, 

39.5  miles. 

13-1  feet, 

Wilton, 

Greenfield, 

810  " 

Manchester  &  North 

North  Wenre,             ID  miles  from  Manchester,   489  feet, 

Concord  &  Claremont 

Distance 

(W.  H.) 

from  Concord. 

Contoocook, 

12  miles, 

373  feet, 

ni!]sKi.iruMSni]L^(.^.!..n>nmdi.)   27  " 

Bradford, 

37.5  " 

67D  ■' 

Newbury  Summit, 

33 

1130  " 

Newport, 

43  " 

802  " 

Claremont, 

54  '* 

643  " 

Claremont  Junction, 

50  " 

473  " 

Monadnock  R.  R. 

Winchemlon, 

992  feet, 

Summit  in  Itindge, 

1127  " 

East  JnfFrey, 

1032  " 

Peterborough, 

744  " 

Cheshire  R.  R. 

Distance 

So.  Ashbuniham. 

So.  Ashhnrnhani  June,  61  m 

es  froin  Boston, 

1014  feet 

Fitzwillinm  Summit, 

18.4  miles, 

1151  " 

Keene, 

31.3  " 

479  " 

Surry  Summit, 

38.3  " 

830  " 

Bellows  Falls, 

53.G  " 

304  " 

Sullivan  County  R.  R. 

Distance 

from  Bellows  Falls 

Charles  town, 

Smiles, 

375  feet, 

Summit,  i  mile  north  from 

C 1  a  rem  on  t  J  un  c  t  ion. 

18  ■' 

478  " 

Windsor. 

25.5  " 

331  " 

Northern  R.  R. 

Distance 

Bristol,  (end  of  branch) 

Andovor, 

Dan  bury, 

Onm-"  Summit, 

Enfield, 

Lebanon, 

White  River  Junction, 
Boston,  Concord  & 

Montreal,  1 
Tilton, 

Ashbiinl  Summit, 
Plymouth, 
Warren  Summit, 
Wells  River, 
Littleton, 

Wing  Road  Junction, 

Twin  Mt.  Station, 
Fabyan  House. 

Ammunoosue  Station  at  base 

ofMt.  Washington  Ry. 
Summit  of  Mt.  Washington, 
Portland  &  Ogdensburg 

North  Conway, 
Upper  BartletL. 

Summit  near  Crawford  House, 
Connecticut  river,  Dnlton, 
Grand  Trunk  Railway, 

Lino  between  Maine  it  N.  H. 
Gorham, 
Milan  Summit, 
(Jmveton  Junction, 
North  Stratford, 
Summit,  highest  between 
Portland  and  Montreal, 


18  miles, 

458  feet, 

43 

679 

400  " 

75  " 

1003 

93  " 

443  •< 

113  » 

817  " 

ISO  " 

1018  " 

134  " 

870  " 

139  ■' 

1375  " 

134  " 

1571  " 

140  " 
143  '■ 

2068  " 
6293  " 

Distance 
om  Portland. 
60  miles. 


Distance 
from  Portland. 
82  miles, 


STATISTICS  OF  RAILROADS  IN  NEW  HAMPSHIRE,  [876. 


NAMES  AND  TERMINI. 

Ashuelot, 

Bqalp—ou  to 

r-r-H.M.,  SaP."u"nJ^  .ad  Trwiaf.™. 

Keene  to  So.  Vernon,  Vt. 

Boston  &  Maine. 

23. 

Dec.  27, 1844. 

Jan.,  1861. 

$  500,000.00 

i    43.397. 15 

41,019.79 

Cheshire. 

Same  u  CbMhiro, 

Boston,  Muse.,  to  Poriluud,  Maine. 

Boston,  Concord  &  Montreal. 

CVucord  i"  limvuon.  145  m., 
Wing  Bd.  Jun.  to  base  of  Ml,  W.  By.  21  m. 
Cheshire. 

115.51 

iea. 

34.75 
106. 

Jnue  27,  1835. 

To  Dover.  Sept.  27.  1841. 

10,648,836.03 

2.388,740,18 

1,623.561.77 

tat.  N.  ii.  White  Hoiton, 
!upt.',  J.  T.'  Furbor.  " 

Dec.  26,  1844. 

'■■    >i.   Im i.iv-l'iiltou).  1843 
!■•  I'lyun.uMi,  185TJ 
1»  Welh  Uiver,  1853. 

3,940,000.00 

693,354.87 

611,34264 

White  Mis.  B,  R. 
pureh'edby  B.  C. 
t  M  ,Apl  1,)K7j 

'ion,,  J.  E.  Lyon,  Boiton, 
SiipL,  J.  A.  Dodge.  Plymouth. 
I>.  l-  .  I-    11   11  irl,.w  l'-uon. 

South  _\ .M r [i l.^k in .  Mas*.,  to 

Bellows  Fulls,  Vt, 

Concord. 

42.81 

Dec  27,  1844. 

I"  Kerne,  May  10,  1848, 

1'"                 I'allj.J.,,!.  1, 

2,689,307.66 

656,264.70 

635,444.84 

\\      |j.  |,,j,Ui  y,, 
Sunt..  R  Stownrl,  Keene. 
1'r.  a-..  P.  W.  Everett.  Bonton. 

Nashua  to  Concord,  3&\m., 
Concord  &  Claremont  (N.  H.j 

37. 

37. 

Juno  27,  1836. 

Sept.  1, 1842. 

1,500,000.00 

950,358.45 

675,069.97 

'res.  (J.  ^lenrn-  Concord, 

hipt'.  H   E  Chn'mb«rlin,  Concord. 

I'r.-.Ls  ,  N  Parker.  Manehenter. 

Contoocook  to  Hillshoro  bridge,  15  m. 
Concord  &  Portsmouth- 

Portsmouth  to  Manchester,  41  m., 

Dover  &  winmpiaeogee. 

71. 
48. 

Present  corporation 

to  Hr.i.||..i.|.  Ii_.lv  10,  I860, 
To  CI  June.,  Sept.,  1872, 
I "  Hill-  l:n.k;...  |i.-,. 

162.848.86 

122,169.13 

Same  u  Northern. 

July  1, 1845. 

lo  ii:iv inurtil           'i,  |:--,n 

To  Concord,  1852. 

1-  Mai,..!,..  .i,.r,  Nov.,  1861. 

Inclu'd  with 

'on  cord. 

Uncord,  1862, 
for  99  years. 

Pro.,  S.  Kendrieh,  FrankliD. 
i'li'iu.,  \l  I'urrii'r,  .Manchester. 

Dover  to  Alton  Buy. 

Eastern 

28.60 

Cocheco,  July  2,  1847 
D.&W.  July  1.  1SU2." 

JoFurniingtou.Sopt,  21,1849, 
To  Alton  Bay.  1802. 

480,000.00 

[ncla'd  with 

Bosl'n  &  Me, 

lo-iuti  .V  Mu'.ne, 
]M.  1,  1863,  for 

Pre..,  W.  Hale.  Dover. 
Troan.,  li,  W.  lionn,  Dover. 

Boston,  Man.,  to  Portland,  Maine. 

16.53 

June  18,  1836. 

Nov.  1840. 

15,097,814.03 

2,787,113,25 

2.045,010  54 

fib!  18, 1840.  lor 

~ ■  i [it ..  r  r.         i,.  1;..  1..N, 
Treiu...  .1  B.  Parkor.  Sah-m,  Ma«. 

Jj'itchburg. 

Petebbohodoh  &  ismiiLE*  Bbasch, 
Ayer  Junction.  Ma-*.,  to  GicL-nville! 

9.37 

P.  4  8.  B.  R., 
July  8,  1846. 

P.  &  5.  It.  K  , 
Nov.  11,  1850. 

4,228,611.20 

1.720,624.71 

1.432,700,70 

United  with 
?itchburg,  Mar. 

Jl.  ISliO 

Prea  ,  W.  B.  Stearns,  Boiton. 
8upt.,  C.  B.  Haywood,  " 
Treat,.  M.  D.  Benton,  " 

Grand  Trunk. 

Atlantic  &  Sr.  Lawrence  Division, 

Portland,  Maine,  lo  Island  Pond,  Vt.. 

52. 

Judo  30,  1847. 

Feb.  8, 1853. 

Urund  Trunk. 
Aug.  5,  1863,  for 
999  years. 

I'f.-.-i,  J.  H    Itr-wt..  ['orihiud,  Mo. 

Jupt,,  J  Hioluon,  Montreal. 
Pr«M.,  '■  E.  Barrett.  Portland. 

Manchester  &  Lawrence. 

Maiidn-aler  lu  L.uv  relief,  Muss. 

22.39 

Juno  30,  1347, 

Nov.  13. 1849. 

1,000,000,00 

179,246.23 

78,659  01 

IVr..,  E  A.  Straw.  ManchesUr. 

•^upt  .  .1.  W  lhl.lr.lh,  Cn,„:„rd, 
Treaa..  U,  B,  ChiiudhT,  Mancb.nUr, 

Manchester  &  North  Weare. 

19. 

N.H.C'I.June  24, 1848 
M.  &  N.  W.,  1859. 

Dec.  10,  1850. 

Inclu'd  with 

joucord. 

Owned  and  opor- 
Hod  by  Concord 
R.  R. 

Pree.,  P.  Adams,  Mauolieiter. 
rrea»  ,  J,  CnrponUr.  I'.ll-liold, 

^    ^    ^  Monadnock. 

14. 

Dec.  13,  1348; 
Revived  July  6,  1866, 

Jane,  1871. 

386,6l8.6B 

29,300.75 

Boston,  Bum  4 

Pros,,  J,  Livingston,  Pelerborouab. 
I'r..^.,  C  A  Park-,  Jatfrey. 

Mt.  Washington. 

to  Kuiiuuir  ...t  Mi.  W  ellington. 

2.81 

June  26, 1858. 

July,  1869. 

120,000.00 

23,530.15 

16,618.30 

Pra,  8.  Manh,  Litlloton. 

I'ri.aN.  J.  E.  Lvon.  Bnslon. 

^    Nashua,  Acton.  &  Boston. 

4.75 

Jnno  27, 1672. 

July  I,  1873. 

1,043,481.05 

34,275,12 

44,145.60 

1S70,  for  10  ye. 

Pree.,  P.  B.  Briglinm,  Boston. 
Treu.,  F.  D  Cook,  Na.liua. 

^  ^     Nashua  &  Lowell, 

5.25 

Juno  23,  1S35. 

Deo.  25,  1838. 

950,000. 0C 

604,269.65 

600,221.23 

Pr.:.-  ,  E.  K,  Crowiiin-hiold,  Boston, 
yupi ,  W.  M  Parker.  " 
Treas.,  T.  H,  Wood.  Nashua. 

Nashua  &  Rochester. 
Kasb.ua  to  Rochester. 

49. 

June  24,  1668. 

Nov.  24, 1874. 

1,702, 47.1, 03 

Wore.  &  Nas!i„ 

Same  as  Worcester  i  Nashua. 

Northern. 

Concord  to  While  Kiver  Junction,  69)  m. 
Franklin  to  Bristol,  J;J  in. 

82.K 

82.50 

FUiBflliutiy8,1846 

1  .  riMi,;  mi,  l.'v    Ji,  1--Hi. 
To  W.  B.  Juno,  1848. 
To  Bristol,  1848. 

3,068,400.00 

503,934  80 

403,734.02 

b'.oS  JJ.  K.  K.  um- 
Jon.  31, 1849. 

Supt ,  0.  E.  T'idd,  " 
Troas,,  J.  Minot, 

Peterborough. 
Wilton  to  Greenfield. 

11. 

July  7,  1868. 

Jan.  1, 1874, 

568,700.0( 

Inelu'd  with 

Nan.  &  Low'] 

Apr.  1,  1873.  for 
-u  veil  ■■ 

1        .  \   II  Woo^rNMhu'n'!' 

Portsmouth  &  Dover. 

Portsmoutli  to  Dover. 

11. 

11. 

July  7,  1&66. 

Feb.  1, 1874. 

Inclu'd  with 

EoaUjrn. 

Eastern,  (or  60 

Pres.,  F.  Jones,  Portsmouth. 

IV..  .'I   L,  1  i.  .».lv,-ll.  I'orlsmouth. 

Porta.,  Great  Falls  &  Conway. 

SNorfhSwaJ:  MUUl  tiatm"K  MaU>e 

«» 

69.20 

Gt.F.&C.  JunolD.1844 
F.Ut.F.isC.Juna30,  '65 

'L'u  li-iiitii-r,  MiiitSi,  !>■!!<, 

To  Union  Village,  1855, 

To  No,  Conway  June  24, 1872 

176,729.67 

160,395.12 

Eastern,  1871, 
for  68  yours. 

Portland  &  Ogdensbui  g. 

Portland,  Maine,  to  FaOyan  House. 

89. 

33. 

July  6,  1867. 

To  Fabyan  Honae, 
AuR.  7,  1875. 

226,150.26 

122.103.43 

IW.S.J.A.i.lorsou,  Portland,  Me. 
Troas,,  W.  H.  Anderson,  "  " 

Portland  &  Rochester. 

Portland,  Maine,  lo  Rochester. 

52.50 

July  2, 1866. 

July  31.  1871. 

159,731.17 

120.271.10 

P,-.,i;.  1'.  W,-...ti,  Portland,  Mo 
l''.' !  '  W  H.Con'anl.  " 

Sullivan  County. 

Bellows  Falls,  Vt.,  to  Windsor.  Vt. 

2o  50 

July  10, 1846. 

Fob.  6,  1849. 

Under  Conf 

Vermont. 

Updated  by  Cor, 
irnl  Vt  R,  R. 

Suncook  Valley. 

Snncook  to  Pmstield. 

IS. 

18. 

July  1, 1863. 

Dec.  6, 1869. 

341,700  0C 

loclu'dwith 

Concord. 

11,  [BIO,  for  42 

Pres..  S.  N.  Bell,  Manchester. 
Trem.,  J  A.  Woston.  " 

West  Amesbury  Branch. 

Newton  to  Men  nn,i<  i. ,  ALi--., 
(formerly  West  Amesbury). 

4.5C 

2.25 

Juno  30,  1863. 

122,958.7C 

InoluM  with 

Bost'n  A  Mo 

Boston  A  Maine 
Apr.  1,  1874,  fo 
99  year*. 

Pres..  W.  H.  Haskell,  Merrimack,  Mua. 

Trcas,.  J.  8  Poyon, 

Wilton. 
Snshaa  to  Wilton. 

15.61 

15.50 

Dec,  28, 1844. 

To  Danf.  Cor.  (Amherst), 

Nov.  1,  1648, 
To  Wilton,  1861. 

234.600.0C 

Inulu'd  With 

Nns.tLow' 

Apr.'l,  1873,  fa 
2U  years. 

Pr.n  ,  C  C,  Huuiwell,  Nwhua. 
S„,,l  ,  W   M.  I'u-k.T.  Po.lon. 
Il.l  .  T  II    W  1,  Nashua. 

Wolfeborough. 

Wolffhorough  Junction,  Wn keli>.-]J.  to 

Wolfeborough. 

12, 

12 

Joly  1, 1868. 

Aug.  19,  1872, 

300,000.  OC 

Inclu'd  with 

Eastern. 

Eastern,  Jan.  6 
1S72,  for  03  ys 

^       Worcester  &  Nashua. 

45.69  6.36 

Juno  26.  1845. 

Deo.  15,  1848. 

2.472,140.1£ 

494,409.63j  336,079.2 

Pres.,  P.  H.  Kinnicutt,  Worcester,  Misa. 

Sunt.,  a  S.  Turner,         "  " 
Trues..  T.  W.  Hammond,  " 

The  above  Statistics  of  Total  Coat  and  of  Beceipts  and  Expenditt 
■asea,  only  a  part  is  in  this  Stale. 


ived  from  the  reports  of  the  Railrond  Commiseiooere  of  New  Hampahiro,  and  refer  lo  tl 


of  which,  in  several 


EDUCATIONAL  INSTITUTIONS. 


STATISTICS  OF  PUBLIC  SCHOOLS. 

From  the  Annual  Report  of  the  Superintendent  of  Public  Instruction,  for  1875. 


By  J.  W.  SIMONDS. 


Towns  having  organi/.od  schools  

Logally  organi/cl  school  di-triiU  

Organized  under  special  net  

Different  public  school*  .'  

Scl  I«  graded  

Town  high  schools  

DIstriet  high  schools  

Schools  nvcnigm,;  -ii  c'licl;ir-  .ir  less  

Average  length  of  nil  the  schools  in  woolen  of  live  days  

Boys  Attending  Iwn  weeks  oi*  inoro  , 

t;ii  U  tiii'-iidinv  t»"  vn-i-ksm-  ijuh'i-.  ,  

Avontgw  attendance  ••full  tin-  schools  

Number  sehuljiis  ri'|ioi'li'd  n  r  t  <■  in  I  i  n    |u  ivnln  schools,  and  no 

reglstorod  

NiiiilI.it  ,,(  cl. Milieu  L'.' | " >r (.'ii  between  Hi"  ages  of  fiso  am 

fifteen  yenrs  nut  attending  »nj  school  , 

Srlioliil--  reported  attending  the  higher  blanches  

Mnlo  teachers  

Femnlu  tenchors  

Avurugi!  wages  of  I"  teacher.-;  per  month,  including  board. 

Averag.0  wages  of  foninlo  teachers  per  month,  including 

Sohool  houses  

Roportcd  onfit  for  school  purposes  

Not  used  iho  prist  your  

finlll  

Numhur  Dim  have  «  globe  or  mil  lino  maps  

Estimated  real  value  of  school  hnildLngM.  furnituro  and  6ik'S, 
Estimated  val  if  school  apparatus  

liaised  by  tnwn  *  >v.  -  

Knlsuil  liy  district  taxes  

Litormy  fund  

Local  funds  

Itnllrond  tax  eel  apart  for  schools.  

Dog  tjix  and  cmiiiibnteil  b>  individuals  

Entire  amount  of  rovenuo  


Belknap.      Carroll.     Cheshire.      Coos.     Grafton.     Hillsboro*.  Mi 


$■14.50 
$25,80 


2.1  Hi 
I,BH 


$13.11 
8  27.81 


.*  1,218 
fi  130 

l.'.lll] 


$02.40 
827.38 


iin.niu 
?2isi:L'ii 

S  10.02 


863,358 


a  iV),;i2o 
8  6,197 
*  3,!«tfi 


S26,r>7 
S  7.717 
5  17.21m 
S  7.'U72 


DARTMOUTH  COLLEGE. 


DARTMOUTH  College,  the  fourth  of  the 
New  England  colleges  in  chronologi- 
cal order, — preceded,  in  that  respect,  only  by 
Harvard,  Yale  and  Brown — sprung  from  a 
noteworthy  germ  of  Christian  philanthropy. 
It  was  an  offshoot  of  Moor's  charity-school, 
an  institution  for  the  education  of  Indian 
youth,  established  in  Lebanon,  Conn.,  in  the 
year  1754.  The  school  was  subsequently 
removed  to  Hanover,  N.  H.,  a  charter  for  a 
college,  to  bu  connected  with  it  and  yet  a  dis- 
tinct institution,  having  been  previously  ob- 
tained. This  charter  was  issued  Dec.  13, 
1769,  by  the  Hon.  John  Wentworth,  the  last 
of  the  royal  governors  of  the  Province  of 
New  Hampshire.  The  founder  of  the  char- 
ity school  was  named  in  it  as  the  first  Presi- 


BY  PRESIDENT  ASA  D.  SMITH,  D.  D.  L.L.  D. 


dent  of  the  college ;  and,  in  view  of  the  in- 
terest taken  in  the  school  by  Lord  Dart- 
mouth, an  excellent  English  nobleman,  and 
of  his  benefactions  to  it,  his  name  was  ap- 
propriately given  to  the  college.  We  smile 
at  the  enthusiasm  with  which  the  location 
finally  selected  was  spoken  of  by  its  friends. 
"  The  other  colleges,"  said  one  of  them,  "  are 
all  situated  along  the  seashore,  on  the  verge 
of  the  country ;  this,  in  the  very  heart  of  it : 
they,  as  to  their  location,  are  like  the  sun  in 
the  horizon  ;  this  like  that  bright  luminary 
flaming  in  the  meridian."  Yet  we  may  safe- 
ly say,  that  the  site  of  the  institution,  though 
a  wilderness  at  first,  and  sorely  trying  to 
the  faith  and  patience  of  Pres.  Wheelock 
and  his  coadjutors,  has  since  proved  itself, 


in  the  quietness  favorable  to  study,  in  the 
comparative  absence  of  temptation,  in  the 
salubrity  of  the  climatei  and  the  picturesque- 
ness  of  the  surrounding  scenery,  admirably 
adapted  to  its  purpose. 

One  of  the  most  signal  events  in  the  his- 
tory of  the  institution  is  the  controversy,  out 
of  which  arose  the  famous  Dartmouth  Col 
lege  case.  The  legislature  of  New  Hamp- 
shire, influenced  by  considerations  which 
need  not  here  be  detailed,  claimed  the  right 
to  "  amend"  the  royal  charter.  They  passed 
an  act  to  that  effect,  in  1816,  changing  the 
name  of  the  institution  to  »  Dartmouth  Uni- 
versity," and  embracing  other  important 
modifications.  To  this  act  the  Trustees  were 
opposed;  and,  with  the  design  of  testing  its 


constitutionality,  they  brought  an  action  h 
fore  the  Supreme  Court  of  the  State "  Bv 
this  tribunal  the  legislature  was  sustained  ■ 
and  an  appeal  was  taken  by  the  trustees  to 
the  Supreme  Court  of  the  United  States 
John  Marshall  being  then  Chief  Justice' 
The  cause  of  the  college  was  there  argued  by 
Daniel  Webster,  and  other  able  counsel,  anil 
fully  sustained  by  the  court.  The  univer- 
sity organization  was  dissolved,  and  the  old 
college  board  went  on  their  way  rejoicing 
This  great  battle  was  fought  by  them  not  for 
themselves  only;  the  principles  concerned 
were  vital  to  many  other  institutions  of 
learning.  It  is  certainly  to  the  praise  of 
Dartmouth,  that,  in  comparative  poverty 
and  alone,  she  was  thus  instrumental  in  vin- 
dicating and  establishing  the  sacredness  of 
private  eleemosynary  trusts.  To  this  cate- 
gory, in  the  judgment  of  the  court,  the  insti- 
tution belonged.  A  contract,  they  held,  was 
involved;  and  no  State  might  pass  a  law 
"  impairing  the  obligation  of  contracts." 

With  such  occasional  ebbs  and  eddies  as 
pertain  to  all  like  institutions,  but  with  re- 
markable steadiness  on  the  whole,  the  col- 
lege has  gone  onward  from  its  small  begin- 
nings to  its  present  condition  of  enlargement 
and  prosperity.  The  whole  number  of  its 
alumni,  including  all  the  departments,  is 
five  thousand  four  hundred  and  eighty  nine. 
These  have  come  from  all  parts  of  the  land  ; 
and,  as  graduates,  have  been  scattered  as 
widely.  While  a  considerable  number  have 
entered  from  the  cities  and  large  towns,  the 
great  majority  have  come  from  rural  places. 
The  average  age  of  admission  has  been  some 
what  above  that  at  many  other  colleges  ;  and 
to  the  maturity  thus  secured  has  been  added, 
in  many  cases,  the  stimulus  of  self-depen- 
dence. From  these  and  other  causes,  Dart- 
mouth students,  as  a  class,  have  been  char- 
acterized by  a  spirit  of  earnestness,  energy, 
and  general  manliness,  of  the  happiest  omen 
as  to  their  life  work.  Most  of  them  have 
gone,  not  into  the  more  lucrative  line  of  bus- 
iness, but  into  what  may  be  called  the  work- 
ing professions.  To  the  ministry,  the  col- 
lege has  given  more  than  one  thousand 
of  her  sons.  Dr.  Chapman  says,  in  his 
"  Sketches  of  the  Alumni,"  published  in 
1867:  "There  have  been  thirty-one  judges 
of  the  United  States  and  State  Supreme 
Courts ;  fifteen  senators  in  Congress  ;  and 
sixty-one  representatives  ;  two  United  States 
cabinet  ministers;  four  ambassadors  to  for- 
eign courts;  one  postmaster  general;  four- 
teen governors  of  States,  and  one  of  a  Terri- 
tory ;  twenty-five  presidents  of  colleges; 
one  hundred  and  four  professors  of  academ- 
ical, medical,  or  theological  colleges."  Per- 
haps the  two  professions  that  have  drawn 
most  largely  upon  the  institution  have  been 
those  of  teaching  and  the  law.  We  recall 
a  single  class,  that  of  1828,  one-fourth  of 
whose  members  have  been  either  college 
presidents  or  professors.  Dr.  Chapman 
states,  that  at  one  time  there  were  residing 
in  Boston,  Mass.,  no  less  than  seven  sons  of 
the  college,  "  who  were  justly  regarded  as 
ranking  among  the  brighest  luminaries  of 


Wilde 


Joel 
and 


i  the 
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the  law.   They  wer 
1789;   Daniel    Webster,    L801 ;  1 
Fletcher,    1806;    Joseph    1M1,  1807 

Parker,  181]  •   Rufua  Choate,  1819 
Charles  Bishop  Goodrich,  1822." 

As  might  have  been  expected  from  I 
gin  of  the  institution,  it  has  aimed,  fr 
beginning,  at  a  high  religious  tone.  Neith- 
er its  trustees  nor  its  faculty  believe  in  di- 
vorcing the  moral  nature  from  the  intellect- 
ual, in  the  process  of  education.  But  a  par- 
tial and  perilous  culture  is  that,  they  judge, 
which  leaves  untouched  the  chief  spring  and 
crowning  glory  of  our  being.  Yet  the  insti- 
tution is  not  sectarian,  but  truly  catholic,  in 
its  spirit.  What  is  commonly  called  the 
evangelical  faith  has,  indeed,  chief  influence 
in  its  halls;  yet  students  of  all  denomina- 
tions are  not  only  welcomed  there,  but  have 
the  utmost  freedom  of  opinion  and  of  wor- 
ship, and  their  views  are  treated  with  all 
proper  delicacy  and  respect  Most  of  the 
trustees  and  instructors  are  of  the  Orl  hodox- 
Congregational  connection  ;  but  there  is  in 
the  charter  no  restriction  in  this  respect,  and 
at  least  three  other  denominations  are  at 
present  represented  in  the  faculty.  There 
is  a  weekly  biblical  exercise  of  all  the  class- 
es ;  in  which,  while  the  fundamentals  of 
Christianity  are  inculcated,  minor  denomina- 
tional points  are  avoided. 

While  Dartmouth  has  no  pet  system  of 
metaphysics,  its  teachings  lean,  in  general, 
to  what  may  be  called  the  spiritual  line  of 
thinking.  The  college  has,  in  time  past, 
through  some  of  its  gifted  sons,  rendered  a 
service  to  sound  philosophy,  which  is  not, 
perhaps,  generally  known.  Half  a  century 
ago,  it  will  be  remembered,  the  system  of 
Locke  and  his  school,  as  well  in  this  country 
as  in  Europe,  was  in  the  ascendant.  It  was 
so,  to  some  extent,  at  Dartmouth.  There 


ie  others— 


ohn  Wheels 


were  in  college,  however,  about  that  time, 
number  of  earnest,  thoughtful  men,  fond  < 
metaphysical  inquiries,  and  not  altogethc 
content  with  the  cast  of  opinion  most  in  ff 
vor.    Among  them— not  to  ni 
were  Dr.  James  Marsh,  Prof.  Ji 
Dr.  Joseph  Tracy,  and  Dr 
Dr.   Marsh,  while  an  undergraduate,  had 
fallen  upon  the  very  course  of  thought  which 
was  so  fully  carried  out  in  his  subsequent 
teachings  and  writings.    The  discussions  be 
gun  at  Dartmouth  were  transferred  to  An- 
dover,  and  thence  to  other  quarters.  In 
1829,  Dr.  Marsh  gave  to  the  American  pub- 
lic Coleridge's  "  Aids  to  Reflection,"  with  an 
able  preliminary  essay  by  himself.    An  ad- 
mirable series  of  articles  on  "  Christian  Phil- 
osphy,"  advocating  the  same  general  views, 
was  subsequently  pub 
Tracy.    And  the  othe 
were  variously  co-worl 
— a  movement 
the  bringing  in 
osophy  which  hi 
our  country. 

Dartmouth  has  aimed,  in  all  her  history, 
at  that  true  conservatism  which  blend's  felic- 
itously the  "old  and  new."  Bound  by  no 
inept  foreign  methods— good  enough,  it  may 
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be,  abroad,  but  out  of  place  her* — she  holds 

fast  to  the  old  idea  of  the  American  college. 
Its  end  she  judges,  is  that  general  and  sym- 
metrical training  which  should  precede  the 
particular  and  professional;  which  makes 
the  man.  to  be  moulded,  in  due  time,  into 
the  clergyman,  the  lawyer,  the  pliyaician,  or 
whatever  else  may  be 'preferred.'  Yet  she 


enlu 


nil v  de 


I  to 


liplii 


■  or  safe 
Uollj  or 


develop,  by  ;t  comn 
mon  humanity  ;  nol 
to  leave  the  selectii 
mainly,  to  youthful  inexperience  or  caprice, 
Yet  she  holds  such  a  curriculum  subject  to 
all  possible  emondations,  and  does  nut  hes- 
itate to  incorporate  with  it,  to  a  limited  ex- 
tent, especially  in  the  more  advanced  stages, 
the  elective  principle  ;  being  careful,  how- 
ever, uot  to  interfere  with  the  substantial  in- 
tegrity and  wise  balance  of  the  progri  

She  has  already  a  number  of  options,  both 
as  to  courses  and  particular  studies.  She  be- 
lieves in  the  ancient  classics,  but  she  favors 
science  also.  For  the  last  seven  years,  much 
more  has  been  expended  on  the  scientiffc  ap 
poiutments  of  the  institution  than  on  the 
classical;  and  other  improvements  are  con- 
templated in  the  same  direction.  Though 
sho  adheres  to  the  old  college,  as  has  been 
said,  yet  around  that  she  has  already 
grouped — though  with  no  ambitions  fancy 
for  the  name  of  a  university — a  number  ol 
collateral  or  postgraduate  institutions,  of- 
fering diversified  opportunities  of  general 

ments,  as  they  now  exist,  are  as  follows  : 

1.  The  old  Academic  Department,  with 
its  four  years'  curriculum,  including  the 
privilege  of  a  partial  course,  and  a  number 


nil,. 


2.  The  Chandler  Scientific  Depart- 
ment, with  a  regular  course,  chronologically 
parallel  to  that  of  the  Academic,  and  having, 
with  the  option  of  a  partial  course  through 
all  the  years,  several  elective  lines  of  study 
in  the  last  year.  Latin  and  Greek  are  omit- 
ted, French  and  Gorman  included,  and  scien- 
tific brandies  are  made  most  prominent. 

3.  The  Agricultural  Department,  so 
called,  or  the  New  Hampshire  College  of 
Agriculture  and  the  Mechanic  Arts.  This  is 
based  on  the  Congressional  land-grant.  It 
has  a  regular  three  years'  course,  with  an  op- 
tion, after  the  first  year,  between  an  agricul- 
tural and  mechanical  line  of  study. 

4.  The  Engineering  Department,  or  the 
Thayer  School  of  Civil  Engineering.  This 
is  substantially,  though  not  formally,  a  post- 
graduate or  professional  department,  with  a 
two  years'  course.  The  requisites  lor  admis- 
sion arc,  in  some  important  branches,  even 
more  than  a  college  curriculum  commonly 
embraces;  and  it  is  designed  to  carry  tho 
study  of  civil  engineering  to  the  highest 
point. 

.">.  The  Medical  Department,  or  the  old 
New  Hampshire  Medical  College.  This  wns 
established  in  1797,  has  had  a  long  and  pros 
perous  career!  and  ranks  now  with  the  lu  st 


medical  institutions  in  the  country.  There 
is  connected  with  it,  in  addition  to  the  lec- 
tures, a  good  course  of  private  medical  in 
st  ruction. 

6.  Moon'3  Charity  -School.  This  lias 
now  no  distinct  organic  existence ;  but  there 
is  a  small  fund  which  is  appropriated,  under 
the  direction  of  the  President  of  Dartmouth 
College,  to  the  education  of  Indian  youths,  in 
any  department  for  which  they  are  prepared. 

During  the  late  war,  the  college,  in  com- 
mon with  most  others  in  our  country,  was 
somewhat  depressed ;  but  it  has  since  been 
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resuming,  and  even  surpassing,  its  former 
status.  The  last  catalogue  embraces  a  facul- 
ty of  instruction,  thirty-six  in  number,  and, 
in  all  the  different  courses  of  study,  four 
hundred  and  twenty  students.  As  an  indi- 
cation of  the  national  relations  of  the  college, 
it  may  bo  remarked,  that  these  students  come 
from  twenty  five  different  States  and  Territo- 
ries, at  home  and  abroad ;  and  that,  of  the 
undergraduates,  more  than  one  fifth  are  from 
places  out  of  New-England.  Within  the  last 
thirteen  years,  nine  hundred  and  sixty  thou- 
sand dollars  have  been  secured  for  the  vari 


ous  departments.  But  with  he  restr  ct ons 
imposed  on  some  of  the  gifts  with  the  re- 
,„„'„,„„  mllta  of  existing  founda.ions,  with 
the  plans  of  enlargement  and  improvement 
in  the  minds  of  the  trustees  and  faculty, 
and  with  the  increased  number  of  students, 
there  is  a  present  need  of  as  much  more. 
Nor  is  it  likely  that  here,  any  more  than  at 
the  other  leading  institutions  of  our  country, 
there  will  cease  to  be  a  call  for  additional 
funds,  so  long  as 

"The  thought,  of  men  ere  widened  bj  the  procese  ot  the 


HIGH  SCHOOLS  AND  ACADEMIES. 


TIiosb  market!  v 


e  Public  Schools. 


Sir..n'.i.'l  Center 
Cliotitcrlleld 
Mill-in Three  l'omls 
Ni>i  iIumiihI  Center 
Colcbrook 


r  Mn.n- 

s'u. 


;  Vols,  in  gc|,00i  year  begins. 



1)  August  • 
II  August. 
a  August. 

September. 
September. 
0  September. 
September. 

September, 
j  September. 
August. 
August. 


September. 

August. 

September. 

August. 

September. 

August. 

A  ii  an  st. 


^e[,ti.|iiliiT. 

August. 


May. 

Sl.-jltl-|||ln  I. 

August. 
August. 
August, 


tlnglmm  Center 


September. 

September. 

August. 

August. 

August. 

September. 

September, 

September. 

September. 

September. 

August. 

September. 

September. 

Se  jit  umber. 

Sepiember. 
September. 
September. 
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LIST  OF 

CITIES,  TOWNS,  POST-OFFICES,  R.  R.  STATIONS  AND  VILLAGES 


IN  THE  STATE  OF 

NEW  -  HAMPSHIRE. 


EXPLANATIONS. 


The  first  column  i 


i-  of  tl.e 


The  following  is  a  lint  of  Railroad: 
Ashuelot. 

Boston,  Conn  in  I  it  Montreal. 
Boston,  Lowell  A  Nashua. 
Boston  A  Maine. 
Bristol  Branch, — Northern. 

Cheshire. 
Concord. 

Concord  A  Clnromont, 


.......  ,  8«ta  m  ^'Sfinted  by  asterisk.  (•).    Money  order  Port- Offices  hm  their  m,,  .  in  full  faced  type,  as  Ashland  P.  0..  DOVER  P.  O.,  etc 

OUIIOOKD.  International  Money-order  office,  b.ve  the  letters  B.  C.  G.  8.  after  P.  0.  in  parenthesis,  indicating  respectively,  British,  Canadian,  derma.,,  ud  Sw.s.  M„n»y.,rder  oflW 
in  the  county,  in  which  the  place  is  located.  If  the  place  it  a  Railroad  Station,  the  fourth  column  contains  the  name  of  the  Railroad.  If  not  a  Station  tb* 
distance  in  mile*.    Population  of  town-,  is  guon  in  the  fifth  column. 


anil  the  third  c 


The  n 


o  fourtli  column,  but  will  be  readily  r. 


Conto 


;  ISiv 


Wee 


Grand  Trunk. 
Manchester  A  Law 
Manchester  A  Nort 
Monadnock. 
Mount  Washington. 
K»shna.  Acton  *  Boston. 
Nashua  A  Roche. lor. 
Northern. 

['.■l./tl'Oioii^li  A  Slnrhy 
Porlland  A  Rochester 


Portsmouth,  (formerly  Concord  A  Portsmouth.) 
Portsmouth  A  Dover. 
Portsmouth,  Great  Falls  A  Conway. 
Portland  A  Ogdemburgh. 


ry  Branch. — B<"tnn  A  Mains. 

iins  Divi.ion.— flosion,  Concord  A  Montreal. 

■  iou, — Boston,  Lowell  A  Krishna. 

i.  Branch  of  Portsmouth.  Gre»i  Pa||a  ±  Conway. 


Acworth  P.  0. 
Albany. 

Alexandria  P  O. 
Ulenstown  P.  0.,  R.R.  Sta. 
Alstead  P.  0. 
Alston!  CViitre  P.  0 
Alton  P  0.4RR  Sta. 
Alton  Bay  P  O  A  R.R.  Sta. 
•Amhcrat  P  O. 

Ai[ili'T,t.St.ili..n1(I):iiif1>rtli,sC:l.r  ) 
Amo;k.:^  11. II.  Station, 
Andov.-r  P  0  ,  R  It.  Siatioo, 
Antrim  P.  0. 

Aahland  P.  O..  R.R.  Station, 
Ashuelot  P.  0.  A  U.K.  Sta. 
Atkinson  P.  O. 

Atkiiis-.n  Station  P.  0.  R.R.  Sta, 

Auburn  P.  0. 

Auburn  Station, 

Barnstead  P.  0. 

Barn.tead  Centre  P.  0. 

B.irnngton  P.  0. 

liiimnjt'in  Station, 

Bartletl  P.  0. 

B  irtleit  Centre  P.  0. 

Bath  P.  0.  A  R.R.  Sta. 

Bean's  Island, 

ii.-,-.r  Oiinip  P.  0  ,  R.R.  Station, 

Bedford  P.  0. 

Belmont  P.  0. 

Benin'  P.  0  ,  R.R.  Station, 

biejin-n       id  It  K  Station, 

Rsutililju.ii  P.  0. 

Benton  P.  0. 

IWlm  II  I'i.  Sta.  C li -rlin  Full*  P.O. 
Il.  tul..h.,,iL  !'.  0. 
Bethlehem  Hollow  P.  0. 
It.-tlilulinn  Station. 
Blue  Hills  P.  0. 
Boar's  Head, 

n  P.  0.,  R  R.  Station, 


How 


.  0. 


Bow  Mills, 
How  Lake  P.  0. 
Bowkervillo, 

Bradford  P.  O.,  RR-  Station, 
iir  ..Jt-.r-l  Mill   It  Iv  Station, 

Br,nlwoo,l  P.  0. 

Hrnigf.vjitor  P.  O.  K.R.  Station, 

Brighton, 

Bristol  P.  O.,  (B.)  R  R.  Station 

Brookfiold  P.  0. 

Brookline  P.  0. 

Cambridge. 

L'.iillljn  l^"  Hollow, 

Campion  P.  0. 

Campion  Village  P.  0. 

Canaan  I'.  O  .  R  It  Station, 

Candia  P,  0  ,  R.R  Station, 

Candia  Village  P.  0. 

Canterbury  P.  0. 

OnrroTl  KK ."station, 
Contre  Harbor  P.  0. 
Centre  Sandwich  P.  O. 


All-.-nstow 

AI.I.M.J, 

Alsl.Md. 


A»hland. 
rt"i'i>.-ii'-  =  t«r. 
Atkinson, 


.rtlett. 
Bath, 
Candia. 


Berlin, 
|;.llii..|i..-ni, 

lehera, 
Bothlelieni. 
St  ratio  rd, 


Stratford. 

fit  SVllli.LIH 

Bradford. 
Gr.-.-nland, 
Bradford, 
[in-lit  Wood, 
[in  Invite 
Croydon, 
Bristol, 
U,-.>okii-;li. 


(.'iHlf'toh, 


•  fford. 
Iford. 


Rockingham. 

R.Kkii.ghaui. 

Qrafton, 

Qrafton, 


How  ar.ce-tsihlc. 


A  M  R  R  ,  Dov  A  Win  Br. 
A  M.  R.R.,  Dov  A  Win.  Br. 
Amh.;r-t  Station,  3J  miles, 
Boston,  Lowell  A  Nashua,  R.R. 
i'oiii  or. I  Riilroad, 
orn  Railroad, 
Hillsborough  Bridge,  8  mil**, 
"    .  Con  A  Mont.  Railroad. 

P.-ri.-moiitli  ['.'"liroad?116  ' 
Piit^ti.d.l.  :i  miles, 
hiMi.-H.  ."i  miles, 


.  Baili 


B.  Con.  A  Mc 
Candia,  3  miles, 

'"'  FallsACou.  Railroad, 

East  Tillon".  4  miles' 
Port  AOg'd  Railrosd, 
Bo*  A  Mo  Railroad, 
Hillsborough  Bridge  10  mile«. 
North  Haverhill,  71  miles, 
Grand  Trunk  Railroad, 
Bethlo 


-Till,  i 


:i  ll.ilro 


White  Mount 
Farmington,  7  miles, 
Hjuij.toii.  3)  miles, 
N'.lriii  rii  Railroad, 
Concord,  5  miles. 
Concord,  -t  miles, 
Barnn-ton,  'J  miles, 
l'r-v.  -1  irnlw. 
Con.  A  Cl.ir.y  It  ulro.id, 
Portsmouth  R  R. 
Con  A  Cl.ro  Bulroad, 
Epping.  4  miles, 
Bos.,  Con  A  Mo 
Newport,  ■■  mil'. 
Nor.  Railroad,  Bristol  Branch. 
Wolf.dmrou.nri  Juno.,  2  miles, 

ill,  Mass..  6  miles. 
W.Vt  Milan.  18  miles, 
Newport,  9  miles, 

I'K-i  iih.  miles. 

PI'vtii.i'K!.,  9  miles. 
N'orll.-rn  Railroad, 
furfnio.iUi  Railroad, 
Cundia  Station,  1  mile, 
Canterl.nry  Station,  2\  m<l:3, 
Bo.„  Con.  A  Moot.  Rail ro  id, 
White  Moiintaic  Railroad, 

I. ili.  \  miles, 
M-.to  lith,  12  miles 


ChnrloHtown  P.  O.,   R.R.  Sia. 
Chatham  P.  0. 
Chettar  P.  0. 

.  i,..,|..rh.-M  P.O. 

Chestarfield  Factor?  P.  0. 


Clarksvilte  P.  0. 
Clark's  Corner, 
Clonghvillo, 

Cold  River  R.R.  Station. 
Colobrook  P.  0. 

•CONCORD  P.  O.,  (B.  C. 

a.  s.i  ft.  it.  six 

Cm ii.'i'li'.'ut  Lake  P.  0. 
Contoocook  P.  0.,  R.R  Station, 
Conway  P.  0  ,  R.R  Station. 
Conway  Centre  P.  0.,  R.R.  Station 
Conwav  Street, 

Coot  Pi  0.  (N.  Stratford  Station), 

L,..n„L|!'l''lat  P.  0. 
i'..tt. .n  V  alley  Station, 
Crawford  Houie  P.  0.,  R  R.  Sta. 
Croydon  P  0 

Inn  rial  P.  0. 


Daubury  P.  U„ 
Danforlh'a  Corn 
Danville  P.  0. 


,  B.R.  t 


Derry  Eul  P.  0  ,  R.R.  Station, 
Derry  Station  P.  0,  R  R  Station 
Perry,  West,  R.R.  Station, 
Derry  P.  0. 

Dimond'B  Corner,  R.R.  Station, 


;DOVER  P.O.  (  B.  C.I  R.R.  E 


Cast  Alton. 

.w.t.'ii  p  u 

Cast  Audover  P.  0.,  R  R  Station, 
lOitst  It  irrmijton  P  0. 

East  Canaan  P.  0„  R.R.  Station, 
East  Columbia. 

East  Concord  P.  0.,  R.R.  Station, 
East  Croydon, 
East  DaeriQg  P.  0. 


how  nms.ii/i/c. 


['lir.-l.nrnli. 
"o,.km:on, 


Cornl.h. 
W.df-I)  .m', 

N  a  s  I...,,- 

>ydon, 
Crovtloti. 
Dalton, 
Danhury, 

Danville, 

iN'.-'.v  Durham 
Warner, 
D,-,.rf..:ld. 
D....L.II. 


WL.Ipo|.., 
Hi,  l-dri, 


\[.>ri-irn.i':k, 

Sullivan, 

Hilliboro'. 


l.ntonAMe  KB,  Ports.  4  Do- 
H  It  R  .  DoTU  A  Winn*.  R  R, 
r.  A  Win  Br.  B.  A  M,  ft  R. 


Pop 
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Xante  nf  I'/nrr. 


East  D«IJ  P.  0..  H  it.  Station, 
But  EnSc-M, 

Eut  Kj.[.in-  R  It.  Station, 
Bail  Grafton, 
Eut  H»m|..t«*l  F-  0. 
But  Haverhill  P.  0.,  R.R.  Station 
But  Hebron  P.  0. 
Eut  Jftffroy  1'  0  .  U.K.  Station, 
Eut  Kingston  P.O..  R.B  nt^u.m 

]■:,!-!  l,.inJiilT  I'.  0.,  («»«  1 
Lut  l,.rl,an->n  P.  0.,  P  D 
Eut  L.mpsler  P.  0. 
Eut  hy 


'..   SI  HI...!, 


Eut  Lyme, 
Eut  Madison  P.  O. 
But  Moultonboro, 
Eut  North  wood  P.  0. 
East  Pembroke  P.  0. 
Eut  PUinDuld  P.  U. 
Eut  Ftindg*  P.  O. 
Ei,-!  1-...  U-  -i-r  r.  '  > .  I:  l:  siur.i..,r, 
Eut  Sprmgfiold  P.  0. 
E-vl  Sullivan  P.  0. 
Eut  ..ivunwy  P.  0. 
Em  Til  tan  P  0..  It.  R.  Station, 
Ei-'  I'niiy  P.  0 

E:ut  Wakefield  P.  0 

But  ffkkeSold  Depot  P.  0.,  R.R. 
Eut  Wellington  P.  0. 
Ea-t  W.ar-  I'.  0.,  It  !l  Station, 
Eail  W.'ti^.r.-l.n,.!  P.O.,  r 
Eut  Wilton,  R  R.  Station. 

Eul  Woliel,o,.,u-l,  I1.  I).  A  It  II  S 

Euton  P,  0.,  [formerly  E.  Laudu 
E»ton  P.  0. 

ElTil^lMN,  P  0. 


eL.ii  I',  o  ' 

•ExotorP.  C-.,(B.)R.R  Stai 

Pfthysn  Homo  P  0  .  U.K.  BW' 
Faruiington  P.  O.,  R.H  Si 

Fiahorvillo  P.  O.,  (B.J  R.it 


M..i,|i.,.il.  .i 
N.n.h-.v..,,.] 


Union,  13  miles, 

Purl.,  Gt.  Pulls  A  Con,  Railroad. 
Hillsborough  Bridgo.  10  miles, 


mi  x  Main-  Railroad. 
...  Moimii.in  Railroad, 
A  Win.  Br,  B.  A  M.  R.l 


Gorhnin  P.  O,,  R.R.  Station, 
Goshen  P.  0. 

Gra'ton'p.  0,.  R.  R.  Sta., 
Oration  - "  P.  O  ,  B.B.Sta. 

Groat  Palls  P.O,  kB.)  B.  R.  E 


Hanover  P.  O..  iB.) 


'HBTOPhUl  P.  O,,  R.U.  .sm 


(llr.,  rl„ll   i  \  whurySl 

llnviV  Uroiiing,  BiR,  Sta. 


Monch.  AN.  Woaro  Railroad, 
Manch.  4  N.  Woaro  Railroad. 


P.  Ot.  K.  A  0.  11,11, 
Nash.,  Wilton  Br. 
.lion,  1  mils, 
d, 

r.  Railroad, 


.\hhuii, 


•KEENE  P.  O.,  |B.)  R.R.  Sta 


'Laconia  P.  O,,  (fi,|  11.11.  Su 


Km.:;  'i'.'i 


Ilill.-Wo', 
Uill.U.iV, 

'MUboro*. 

Uratlon, 
1M1,L,.>,V 

UJBek, 


ID,  Vt..  7  tnilei, 

Statiua.  P.,rt.  A  Og'd  R.R, 
on.  A  Mont.  Railraad, 
on.  A  Mont,  Railroad, 

Porta.,  Gt.  Fall*  A  Con.  Railroad, 
IIiim-1,  miles, 
Com.  Riv.  Railroad, 

il  Br.'  Nor.  Ka.ilro.nl, 
Uillsboro'  Bridge,  2J  miles, 

Coat,  Riv.  Railroad, 

Hilluboro  Bridge,  i  link's, 
liilliboro'  BrniuL..  i)  miles, 
A*l.uoLt  Railroad, 
Ashland,  '1  in  ilea 
Wor.  A  Nub.  Railroad, 
lVuluhI  K;nlruad, 

Claru.  Railroad, 


W,l:..|,..|,l. 


Mill..! 


Lobanon  P.  O..  (B.)  B.  1 


Lisbon  P.  O.,  R  R.  Sw 

LiUhEold, 

Ltttloton  P.  O.,  K  R.  Bl 


Lyme  P.  O., 

Lyme  Centre  P 
Lyndeborough 


1  Village  P.  O,  B.  R.  S. 


Milford  P.  O  .  R.  B.  SU. 


Mount  Swi.ii.c-.  R.R.  Sta. 

Mount  Vernon  P.  0. 

Mount  A  •  •  ug   ..  P.  0.,  R.  R. ! 

NASHUA  P.  O.,  (B.  C.  Q. 


v  Hampton  P.  O. 


'Newport  P.  O.,  iB.)  R.  I 


X  ■  B.-   1'  O  ,  R.R,  Sta, 

North  Bruotl,  P.O. 

Nurtl.  0,..rlMl.<wi,  I'.O,  Il  li  an 

N  rlli  LH..H         P.  U. 

NonliCiiiLbMurP  O. 
North  Conway  P.  O,,  R.R.  Si. 


.  U.ii 


i  P.  0. 


Epp.ng  P.  0. 
NorthfielS; 

Norlhlkdd  Siation  P.  0. 
North  Qranthun  P.  0. 

Nurtl,  Uroton  P.  O. 
XVrlh  Hampton  P.  0.,  R.R  S 
North  Haverhill  P.O.,  R.R.  £ 
North  Lisbon  P.  0.,  R.R.  Sta. 
North  Littleton  P.  0. 
North  l,.,i.l.,[,J,rrv  P.  0.,  R.R.  Sta. 
North  Lyndeborougb  P.  0. 


iCo 


!  N,,iuivdi-  K.l;  >ui 
North  W,ikci]..-l.|  IV  u..  R.R.  Sta. 
INo.ii,  W-  .r-P.  U.,  R.R.  Sta. 
|  Nortli  Wulfcuorough, 


iNonhwood  Cent 


i  P.O. 


Urafion. 
Belknap, 

R-.-kii:,:!.- 


ui-i'ioH.""" 

N  II.l.,,1. 

Li'uu!"1 
Lillleton. 
I.i.ii'loQd.:rry 

'SSS  ' 


S;iliW[ik>l 
Siiii.livich, 

a  P.  0.)  Straffon  ' 


.i  lui. 


]J, ,w  a *<l,,r- 
Too.  A  Moot  Railroad 
..ountaio  Railroad, 

•i  Fall»!"vt  .  6  milea, 
NorVbern  Railroad 
Nuh  A  Rocb.  Railroad, 
U".| '-.  &  mitaa. 
N,..vi,m.  LOtnUw, 
Plymooth.21  rnilM, 
\VI„|..  Mountain  Railroad. 

■.Ferry  H  '"lM. 


Wh.i-  Mo. 
North  Lui 


i  lt*tl: 


E.  Thttford,  Vi,  2  fflilw, 
I.  Tlietford.  VU,  1  miles. 
Joa.  Low.  A  Nanb..  Wilwrn  Br. 


orla.  Gl.  FalUACon.  Bailrt-., 
Con'  B  B.  P«"»  R  R-  M  4 
L  R  K  M  A  So  W,  B.B. 


neb.  A  Law  1 
..ion.  3  milea, 
West  Milan.  7  mi 
Lew.  A  Na. 
ol.  M«  .  -i'J  i 

!;'i!\*, 

'  V  i'  J  imb'-, 

r-.iii. 


B,.  L.  A  N.  R  . 


i  A  Clare  Railroad, 


1987 
2163 


e  R  B..  W.  AoiM.  Br. 


(in.lluii. 
Rockinglu 

Gfiilt.ni, 

Grafton, 


t.  7j  mila. 


P  A  0  R  R  .P.,  Qt  F.  A  C.  R.B. 
W  IliiT„(,..v...m,l,ll 
E.  Weare.  i  milea, 

— ..,  Con.  A  Mont.  Railroad, 
Nswport,  13  milea, 

K'u  y,  r>  miles, 

i  ,  Eii'itrii  Railroad, 
Bob.,  Con.  A  Mont.  Railroad, 
White  Mountain  Railroad, 
Liu!.  I'.u,  f,  uiilea, 
I,  Manch.  A  Law.  Bailroad, 
Wilton,  8  miles, 
met,  Vt ,  l  miles, 
.n.'hesLer  ti  miles 
Wnvlliain,  3  miles, 
An.l'ivcr.  3  miles, 
Hill.  mile*. 
M.  r.  'Iith,  8  milea, 
Furm  kitgroQ.  5  miles, 
Grand  Trunk  Railway, 
Kr.idlord ,  11  miles, 
fir.iu.l  Trunk  Railway 
Con.  A  Clare.  Railroad 

'.,  Gt.  Falls  A  Con.  Railroad, 
-,■ ■''  *       W-,;.r.,  Railroad, 
ttolfeboro'  Station,  2  miles 


Name  of  Place. 


North  wood  Narrows  P.  0. 
North  wood  Ridee  P.  0. 
North  Woodstock  P.  0. 
Nottingham  P.  O. 
Oil  Mills  P.  0.,  R.R.  Sta. 

Orforcfp.O. 
Orfordville  P.  0. 
•Osaipee  P.  0..  R.R.  Sta. 
Ossipeo  Centre  P.  0.,  R.R.  Sta 
Pell„ini  P.  0. 
Pembroke  P.  0. 

Peterborough  P.O.,  R.R.  Sta 

Piety's  L'.n.l-u  P.  0,  R.R.  Sta. 

Fi.o-m.uit  P.  O. 

Pike's  Crossing.  R.R.  Sta. 

Pitt  U.-,.h  1'  0. 

Pittafleld  P.  O.,  R.  R.  Sta. 

Place'.  Station, 

Plaiuhcld  P.  O. 

Plaietow  P  0-.  R.R.  Sta. 

Plymouth  P.  O.,  R.R.  Sta. 

POKTSMOUTH  P,  0.,(B. 

C.  Q.I  K  R.  Sta. 
Pott-r  Place  P.  0.,  R.  R.  Sta. 
Poiku-.villo  P.  O. 
Pratt  Pond.  R.R.  Sta. 
Profile  House  P.  0. 
Quaker  City, 
Qmn.-v.  RK.Sta. 
Randolph., 

R.i vinori. I  P.  0..  R.R.  Sta. 
Red  Hill  P.  0. 
Roll's  Furry  P.  0.,  R.R.  Sta. 
Richmond  P.  0. 
Riudg'e  P,  0. 
Robertson  a  Corner, 
Robinson's  Station, 
liohv':'  Corner  P.  0.,  R.R.  Sta. 
Rochester  P.  O.,  R.R.  Sta. 


Roll: 


iford, 


Roxbury, 

Eumney  P.  O.,  R.R.  Sta. 
Ruuiri,-y  Station,  P.  0.,  R  R.  Sta. 
l;,!--.;!!'.  (.'„..  'ini;.  R.R.  Sta. 
Rye  P.  O. 
Rv  Boauh  P.  0. 
Salem  P.  0. 

Sik-iu  Station  P.  0.,  R.R.  St*. 
Sali-dmrv  P-  0. 
Salmon  Fails  P.  O.,  R.R.  Sta. 
Siuihi.rnton  P.  0. 
Saobi.rri's  P.  0. 

Sandown  P  0.,  R.R.  Sta. 
Sau.Kvich  P.  0. 
Sandwich  Lower  Corner, 
Sandwich  Centre  P.O. 
t>  yth.,villo  P.  0. 
Seabrook  P.  0.,  R.R.  Sta. 
Si.i.k.rr  Village  P.  0. 
Sharon, 

Skelburne  P.  0..  R.R.  Sta. 
Short  Falls,  R.R.  Sta. 
Sou began, 

South  Au worth  P.  0. 

South  Barnsle'ad  P.  0. 
Soutli  Churlestown  P.  0. 
South  Columbia  P.  0. 
Som.li  DanUiry  i'.  0.,  R.R.  Sta. 
South  D^-rliold  P.  0. 
South  Elhnghani  P.  0. 
South  Hampion  P.  0. 
South  Kceno,  R.R.  Sta. 
South  Kington  P.  0. 
South  Lancaster  P.  0., 
South  Lee  P,  0.,  R.R.  Sta. 
Soutli  Lvii-.k'ljor.iiijjh  P  0.  R.R.  Sta. 
South  MVunmack  i'.  0  ,  R.R.  SU. 
Sou-li  Milton  P.  0.  R.R.  Sta. 
South  Newbury  P.  0. 
South  Now.nark.-t  P.  0.,  R.R.  Sta. 
S.  N.iwiunrket  June.  P.  O.,  R.R.  Sta. 
Soutli  Salisbury, 
South  Seabrook  P.  0. 
South  Stoddard, 
South  Sunapeo  P.  0. 
South  Sutton  P.  0. 
South  Tamworth  P.  0. 
Sourh  Weare  P.  0. 
Soutli  Wolioborough  P.  0. 
Spring  hold  P.  0. 

Stark  P.  O..R.R.  Sta. 
Stark  Water  P.  0.,  R.R.  Sta. 
State  Line,  R.  R.  Sta.. 
St-.-w.nl.nown  P.  0. 
Stoddard  P.  0 


Northwood, 
Non.hv.-. i, 

WlV.l.|-.,;k 

N> ■■  - 1  m  ■  i ,  - .., 
'"eare, 
range, 
Orford, 
Orford, 

Ossipeo , 
Pol  ham, 

re  broke, 
r..-!-rh.,|-ui]  , 
B'-th]..|,.rn,; 

k.ll.'.'l.l, 

Pur  I,,,,-,,, 

I'ltlshohl. 
I'lama'-M,  '' 


ILun.v.llo, 
f''|-.ili'.:01li;i 

Unity, 


Kavu  

M  '  

Rindge, 

F'-iiihrok", 

Roi  he  iter, 
r;.>lln,.|..r.l, 
Roxbury, 
Rumnev, 


Count!/. 

Rockingham 
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Graftoo, 
Carroll, 
Carroll, 
nill.boNV, 
M  ■  ■  rr  1 1 1 1  .i  ■  lr . 
1 1  ill  ■■iiijru', 
Qrafton, 
Grafton, 


O.-o- 


\U  .-kiu-liar 
Ci  ration, 
l'.'":km-hai 


Hvi\ 

Rye. 

Salem, 

Salem, 

Salisbury. 
Rulllu.V.nl, 


N...\v  Lr.ri'l'in, 


Barii-U'.id. 
Charles  tow 

I'nluilll.UL 


S.  Ilaiujit' 

Klll^il'fU, 


S..-ahro.,k. 
jtoddafl. 

9  una  pee, 
Sutton, 


\V..lt,bor.>', 

Stark, 

1'iuwilh.iin 
Sti'W.irWu'i 
StooMard, 


rroll, 


rlee,  Vt  ,4  miles' 
-~ti.,  Ot.  Falls  A  Con.  Railroad, 
Porta,,  Gt.  F,i11h  A  Con.  Railroad, 
Nashua,  8  miles, 
SiuK-oi.k,  2  miles. 
i  ad  nock  Railroad, 
itv  Mountain  Railroad, 
Bradford,  £  miles, 

....  -  Con.  Railroad, 

^■rtli  StraUWu1  miltr* 

Sun.  Val.  Railroad. 
Dover  A  Win  Railroad. 
Windsor,  Vt..  0  mtlei, 
Boston  A  Maine  Railroad, 
Bos.,  Con.  A  Mont  Railroad, 
"  torn  R.,  Forts.  R.  R.,  P.  A  Do. 
'..Ports.,  Gt  F.  A  Con.  R.R. 


r :uM.ir  I, 
B.,ik[ia|., 
Carroll, 


How  accessible.  Pop, 


IV(    *  Sim 


-.ilro-vl, 
niles. 


We<t  Kludge,  1J  miles, 
Madi.on  Sialiiiu,  miles, 
Co[|.;.,r.l  Railroad, 

Cou.ACUfy  Railroad, 
P.AIt.R.,K.AN.R ,  l'..G.F.AC.R.R. 

>a!  r,  Fall.,  2  miles, 

Keene,  5  miles, 
Runinuy  Station,  1  mile, 
3on.,  Con.  &  Mont  Railroad, 
Boa.,  Low,  A  Nash.  R.R.,  Wil. 
i in: 'inland,  o  miles, 


Miirriiuack, 
Ro'.-kln^li.Ull, 

Carroll, 

Rockingham, 


Mill. not.. 
SlraiWd, 
M-nilna'  k 


Ko'.klliyiiali 

Cheshire, 
Sullivan. 
M-.-rniuack. 


' !  r.i ti ■  I  l'tuni:  Railway, 
ii.  Valley  I:  a,  I  mad, 


■  i  1  miles, 
ire  Railroad, 

I,  in.  uiiT,  J  miles. 
Na-li.  A  Roch.  Railroad, 

B„  L.  A  N.  R.R..  Wilton  P. 
Bos.,  Low.  A  Nnsh.  Railroa-, 
Ports  ,  Gt.  Falls  A  Con.  Railroad, 
Newhurv  Station,  2  miles, 
BoHon  A  Maine  Railroad, 
"    "  U.  R.R.,  ForL=.  Railroad 
North  Eoseaweii,  2  miles. 
S,.-abroi-.k,  -  miles, 
"*    do,  18  miles, 
ouuapee  Station, 
Bradford,  4  miles, 
W.it  O«ii>-.'0.  ■!  miles, 

 illB.lmaos, 

borottdi,  3  miles, 


Una-  arrex.fi hi i'. 


..  R.R.  Sta. 
a' Works  P.  0. 


,  R.R,  Sta. 
r.  U..  R.R.  Sta. 
*  Ferry  P.  0..  R.R.  Sta. 
Tiiton  P.  O.,  R.R.  Sta, 
Troy  P.  O.,  R.R.  Sta. 


Wadlov'i  Fall, 


Warnor  P.  O.,  R  R.  Sta. 
m  P.  0.,  R.R.  Sta. 
m  Summit  P.  0.,  R.R. 
iogtoo  P.  O. 
Wutorloo^R.  R.  Sia., 

r  Villas  P.  0. 
«  P.  0  ,  R.R.  Sta. 
ter  P. 0. 

tor  Mills,  R.R.8U. 
b  Bridge  P.  0..  R.R.  Si 
■worth  P.  0.,  R.R.  Sta. 
■worth's  Location  P.  0. 
Alton  P.  0. 
Audover  P.  0.,  R.R., 
Campton  P  0 


W-i  Kj-[,ih-  i'.  0,  R,R.Sta. 

t  Hampa«iadn,p.  0.,  R.R.  Sta. 
t  Houniker  P.  0.,  R.R.  Sta. 
t  Hopkinton  P.  0„  R.R.  Sta. 
West  Lebanon  P.  O. 


p.  o. 


Carroll. 
Ihll,h 


Wl.-.'t  l-'H.:l 

West  Plym 

Wastport  P.  0„  lt.R.  Sta. 
Wf^st  Kludge  1',  0.,  R.R.Sta. 
W.  a  Kuimiuy  P,  0. 
WV-t  Salisbury  P.  0. 
W.  ,t  SprmgilLdd  P.  0. 
West  sS,ivart,town  P.  0. 

Swanwy  P.  0, 
Thornton  P.  0. 


»u'b  Uro--iii.;  I'.  0.,  R.K.SI  i 
Wilton  P.  O.,  (B.) 
Winoheator  P.  O.,  R.R.  Sta. 
Wiodhato  I'.  0. 


Wolt'uborough  P.  O.,  R.R.  Sta 


Woodsville  P.  0  WR.Ste. 


Htn.  Railroad, 

■ilrond,  Sun.  Vnl.  Railr'd, 
^tmorplaud,  i  wiles, 


Oheshiru  Railroad, 
Bos.,  Con.  A  Mont  Railroad, 
I'oiiotrl  Railroad, 
Bos.,  Con.  A  Mont.  Railroad, 
iro  Railroad, 


raid 
Con.  Railroad, 

I.  [!u'ijroaaj- 

Voaro  Railroad, 


ad, 


POPULATION  —  UNITED  STATES. 


POPULATION  OF  THE  UNITED  STATES  AND  TERRITORIES, 

BY  COUNTIES. 

From  the  United  States  Censuses  or  1800  and  1870. 


CALIFORNIA 


GEORGIA. 


total  population  for  1 
ILLINOIS. 


CONNECTICUT 


DELAWARE 


1,360,428  1,690,637 


16,262     17,632  I  Total... 


.  18,611  27,266 


N.^l.o   lo'-Hii: 

   '  3 

^                   1.113  7,648 

OilM.rup  .  _  33 

o»<*  —  aa 

Ottawa    2(jj7 


40 


NORTH  CAROLINA 


RHODE  ISLAND 


SOUTH  CAROLIN 


TENNESSEE 


PDNNSTLVflNi, 


WEST  VIRGINIA  ' 


VERMONT 


VIRGINIA. 


POPULATION  — UNITED  STATES. 


TERRITORIES. 

ALASKA. 
Territorial  District. 

Total  

ARIZONA. 


Timmit  186a  lm-' 

VkU  "  1,030 

To'*,  -  3»,8W 

COLUMBIA,  Dlst  of. 

ToUl  -...76,080  131,700 

DAKOTA. 


"neiih  

Mnj-li.iiii'  . 
ToUl.. 


MONTANA. 


Total  93,510 

UTAH 


COLORADO. 


■r  |. ..).... 


WYOMING. 


....:t:,,^i  i,u,v},iiri)     d.  \, 


POPULATION  OF  THE  PRINCIPAL  TOWNS  AND  CITIES  OF  THE 
UNITED  STATES  AND  TERRITORIES. 


-  Slut,'  Oupira],  llius,  us  Horrisburg.    Olln-r  .'ili.-.,  as  I'll Ltu.lt;) J) lib.  Tu 


ALABAMA 


i 


APPENDIX. 

CONNECTING  LINES  TO  BOSTON  AND  NEW  YORK. 


NEW-YORK  AND  NEW-ENGLAND  RAILROAD. 

This  is  one  of  the  great  popular  lines  be- 
tween Boston  and  New  York,  and  forms  also 
part  of  a  favorite  line  between  the  city  of 
New  York  and  New  Hampshire,  especially 
accommodating  the  summer  pleasure  travel 
to  and  from  the  Lake  and  Mountain  Region 
of  the  State. 

Steamboat  Route  between  Boston  and 
New  York.  This  route  has  been  considera 
bly  shortened  from  the  old  one  via  Worcester 
and  Norwich,  which  even  before  this  shorten- 
ing, long  maintained  an  eminent  degree  of 
popularity  with  the  travelling  public.  By 
that  route  trains  passed  over  what  was  then 
the  Boston  and  Worcester  Railroad  in  a 
westerly  direction  to  Worcester  and  from 
thence  southerly  over  the  Norwich  and  Wor- 
cester Road  to  Allyn's  Point,  the  southern 
terminus  of  the  road,  a  few  miles  below  Nor 
wich,  on  the  Thames  River.  Here  passen- 
gers were  transferred  to  the  steamboat  for 
New  York. 

The  shortening  has  been  effected  by  the 
construction  of  the  Putnam  Division  of  the 
New  York  and  New  England  Railroad,  ex- 
tending from  Boston  to  Putnam,  Conn.,  where 
it  connects  with  the  Norwich  and  Worcester 
Road,  now  leased  by  the  New  York  and  New 
England  and  forming  a  part  of  its  system  of 
roads.  The  general  direction  of  this  Putnam 
Division  is  very  nearly  in  a  straight  or  air 
line  drawn  between  Boston  and  New  York. 
Another  improvement  has  been  made  in  run- 
ning the  trains  to  New  London  at  the  mouth 
of  the  Thames  instead  of  to  Allyn's  Point  as 
formerly.  , 

The  passenger  from  Boston  to  New  York, 
now  takes  the  cars  at  the  very  centrally  locat- 
ed station  of  the  New  York  and  New  Eng 
land  Railroad  at  6,  P.  M.  He  arrives  at  the 
steamboat  wharf  in  New  London  about  10 
P.  M,  and  passes  directly  from  the  cars  on 
board  the  commodious  boats  of  the  line, 
retires  to  his  comfortable  state  room  to  find 
himself  in  New  York  at  an  early  hour  in  the 
morning.  The  waters  of  Long  Island  Sound 
through  which  the  boat  passes  are  entirely 
sheltered  from  the  ocean  waves,  so  that  there 
is  no  liability  to  sea  sickness.  The  boat  arrives 
in  ample  season  to  connect  with  early  morn- 
ing trains  west  or  south,  and  the  steamboat 
wharf  is  in  convenient  proximity  to  the  great 
up  town  hotels,  to  the  business  parts  of  the 
city  and  to  the  Jersey  City  and  Hoboken  fer- 
ries connecting  with  western  and  southern 
trains  and  foreign  steamers. 

Returning  to  Boston  the  traveller  takes 
passage  on  the'boat,  leaving  the  wharf  a  little 
before  sunset,  is  provided,  if  he  wishes,  with 
a  good  dinner  or  supper  a  la  carte  and  finds 


himself  shortly  after  midnight  at  New  Lon- 
don, and  changing  there  to  the  cars,  arrives  at 
a  very  early  hour  in  Boston,  in  time  to  con 
nect  with  all  early  morning  trains. 

Or  if  he  prefers  he  can  sleep  on  the  boat 
till  about  5  A.  M.,  and  then  proceed,  arriving 
in  Boston  in  ample  season  for  business. 

Route  to  New  York  via  Worcester. 
New  Hampshire  people  not  having  occa 
sion  or  not  desiring  to  pass  through  Boston 
will  find  the  route  via  Worcester  and  Nor- 
wich a  very  pleasant  and  direct  one,  with  the 
advantage  of  avoiding  the  delay  and  expense 
of  a  transfer  from  one  station  to  another  in 
Boston.  Through  trains  are  accompanied  by 
drawing  room  ears  and  the  route  is  an  ex 
tremely  popular  one  especially  for  tourists 
and  pleasure  travellers  from  New  York  and 
the  regions  beyond,  going  to,  and  returning 
from,  the  Mountain  and  Lake  Regions  of 
New  Hampshire  and  Canada. 

All  Rail  Routes.  Boston  and  New 
York.  The  original  plan  of  this  road  was  to 
make  it  a  part  of  an  all  rail  route  lying  in  its 
general  direction  very  nearly  in  the  straight 
line  between  Boston  and  New  York,  whence 
it  has  been  called  the  "Air  Line  Route"  and 
at  some  not  very  distant  day  this  project 
will  be  fully  carried  out  as  the  different  parts 
of  the  line,  after  having  encountered  many 
and  formidable  difficulties,  have  at  last  been 
completed,  and  trains  are  now  run  from  Bos 
ton  through  Putnam,  Willimantic  and  New 
Haven  to  New  York.  By  reference  to  a  good 
map  it  will  be  seen  that  these  points  are  al- 
most exactly  in  a  straight  line.  At  present 
trains  run  by  the  way  of  New  London  and 
New  Haven,  and  via  Willimantic,  Hartford 
and  New  Haven,  landing  passengers  in  the 
Grand  Central  Station  in  New  York. 

New  Route  to  Philadelphia,  Balti- 
more and  Washington.  This  very  con- 
venient route  has  only  very  recently  been 
instituted  and  enables  passengers  to  go  to 
either  of  the  cities  mentioned  without  a 
transfer  from  one  station  to  another  in  New 
York  and  even  without  change  of  cars. 
The  route  is  from  Boston  via  Putnam,  Wil- 
limantic and  New  Haven  to  the  Harlem 
River.  Here  the  cars  run  on  to  the  immense 
transfer  steamer  Maryland,  formerly  used  in 
the  same  way  on  the  Philadelphia  and  Bal- 
timore road  before  the  construction  of  the 
bridge  at  Havre  de  Grace ;  eight  passenger 
cars  are  taken  on  the  boat  at  onee.  The  cars 
are  taken  to  the  Pennsylvania  Road  at  Jer- 
sey city,  and  from  there  take  the  usual  route 
via  Philadelphia  and  Baltimore  to  Washing- 
ton, connecting  with  all  points  south  and 
southwest. 

Drawing  room  cars  accompany  the  day 


trains  and  sleeping  cars  the  night  trains 
through  to  Washington  from  Boston.  It 
will  be  seen  that  passengers  by  this  line 
avoid  the  annoyances  and  fatigue  of  a  trans- 
fer by  stages  through  New  York  City,  or  the 
expense  of  remaining  over  to  make  conneo 
tions. 

Wm.  T.  Hart,  Pres't.  Boston,  Muss. 
Charles  P.  Clarke,  Qm'l  Manager^ 

Boston,  Mass, 

BOSTON  AND  PROVIDENCE  RAUROiD 

The  routes  via  the  Boston  and  Providence 
Railroad  posses  many  important  advantages. 
This  road  has  a  most  favorablo  alignment, 
being  built  through  a  nearly  level  country 
and  made  up  principally  of  long,  straight 
lines,  while  its  curves  are  very  easy  and  the 
gradients  low.  Trains  arc  thus  enable.!  to  mil 
at  high  rates  of  speed  with  the  least  possible 
danger  of  accident.  Indeed  acoidents  lone 
been  extremely  rare  in  occurrence  during  tile 
entire  history  of  the  road. 

The  rigon.ns  punctuality  with  which  the 
trains  are  run  is  another  safeguard  against, 
accident  as  well  as  a  very  great  convenience 
to  travellers.  Two  tracks  extend  over  the 
entire  length  of  the  line,  and  over  that  por 
tion  near  Boston  upon  which  frequent  subur- 
ban trains  are  run,  there  arc  three  complete 
tracks. 

All  the  recent  improvements  in  railway 
appliances  which  are  conducive  to  the  safety 
and  convenience  of  travellers  have  been 
adopted  upon  this  line,  and  its  management 
evinces  a  most  judicious  regard  (<<v  the  com- 
fort aud  welfare  of  its  patrons. 

The  magnificent,  new  station  house  near 
the  Common  and  Public  Garden  in  Boston 
has  been  pronounced  by  competent  judges  to 
be  the  model  passenger  station  in  the  coun- 
try, if  not  in  the  world,  in  regard  to  architect- 
ural beauty  of  design,  and  the  multitudinous 
features  for  supplying  the  wants  and  gratify- 
ing the  tastes  of  travellers, 

Conveniently  arranged  around  the  spa- 
cious and  beautifully  furnished  on  I  ranee  hall 
are  very  large  and  elegant  waiting  rooms, 
luxuriously  furnished,  also  an  exceedingly 
handsome  and  well  kept  cafe  and  dining  sa- 
loon, newspaper,  book  and  periodical  stand, 
reading  room,  smoking  room,  billiard  room, 
bathing  and  toilet  rooms  etc.  In  fact  the 
traveller  can  scarcely  feel  a  want,  while  wait- 
ing for  a  train  to  arrive  or  start,  that  cannot 
here  be  gratified. 

Steamboat  Line.  The  steamboat  lino  by 
the  way  of  Stonington  is  an  old  and  deserv- 
edly popular  one.  From  Providence  to  Ston- 
ington the  route  is  over  the  Stonington  Rail- 
road which,  like  the  Boston  and  Providence, 


is  largely  made  up  of  long  straight  lines, 
with  easy  curves  and  low  gradients. 

The  passenger  starts  from  Boston  at  6.00 
P.  M.,  arriving  at  the  steamboat  wharf  in 
Stonington  at  9  P.  M.  Here  he  passes  on 
board  one  of  the  fine  Steamboats  of  the  line 
and  afteragood  supper  retires  to  his  comfort- 
able state  room  to  sleep,  finding  himself  in 
New  York  on  awakening  in  the  morning, 
having  sailed  through  the  sheltered  waters 
of  Long  Island  Sound  in  entire  safety  and 
comfort. 

This  route  admirably  accommodates  busi- 
ness men  and  others  who  wish  to  economize 
time  by  travelling  in  the  night  yet  without 
losing  the  needed  amount  of  sleep. 

Coming  from  New  York  to  Boston  the 
traveller  takes  the  boat  in  New  York  at  an 
early  hour  in  the  evening,  varying  from  5  in 
the  summer  to  4  in  the  winter,  changes  to 
the  cars  at  Stonington  soon  after  midnight, 
and  arrives  in  Boston  quite  early  the  next 
morning. 

Shore  Line.  All  the  way  by  Rail. 
The  "  Shore  Line  "  runs  over  the  two  roads 
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above  mentioned  to  New  London,  Conn., 
where  it  connects  with  the  New  York  and 
New  Haven  Railroad  and  its  New  London 
Division,  extending  to  New  Haven  and  to 
New  York. 

Three  express  trains  per  day  each  way  are 
run  over  this  route, the  time  being  about  seven 
hours.  All  the  through  trains  are  accom- 
panied by  drawing  room  or  sleeping  cars 
going  through  without  change. 

As  the  line  follows  the  general  coast  line 
and  through  a  gravelly  and  rocky  country  it 
is  claimed  that  this  route  possesses  the  im- 
portant advantages  of  coolness  in  the  sum- 
mer and  freedom  from  dust. 
A.  F.  Folsom,  Supt.  Boston  &  Providence 

R.  R.,  Boston,  Mass. 
A.  S.  Matthews,  Supt.  Stonington  R.  R. 

Stonington,  Conn. 
E.  M.  Reed,  Supt.  N.  Y.  N.  H.  and  Hartford 
New  York. 

D.  S.  Babcock,  Pres't.  Stonington  Steamboat 
Co.  New  York. 
OLD  COLONY  AND  NEWPORT  LINE. 
Another  favorite  route  is  by  the  way  of  the 


Old  Colony  and  Newport  Railroads  to  Fall 
River,  and  thence  by  the  steamers  of  the  line, 
through  Long  Island  Sound  to  New  York. 

The  boats  of  this  line  are  said  to  be  the 
largest,  strongest  and  most  magnificently  fit- 
ted up  of  any  afloat.  They  leave  Fall  River 
early  in  the  evening  touching  at  Newport, 
and  arrive  in  New  York  early  the  next  morn- 
ing. During  the  summer  months,  concerts 
are  given  in  the  evening  by  fine  bands  of 
music. 

Onslow  Stearns,  Pres't,  Old  Colony  Station, 
Boston. 

J.  R.  Kendrick,  Supt,  Old  Colony  Station, 
Boston. 

WORCESTER  AND  SPRINGFIELD  ROUT  E.  ALL 
RAIL. 

This  route  is  over  the  Boston  and  Albany 
Railroad  passing  through  Worcester  to 
Springfield,  thence  by  the  Connecticut  River, 
and  the  New  York,  New  Haven  and  Hartford 
Railroad  to  New  York.  Passengers  are  land- 
ed in  the  Grand  Central  Station  in  New 
York. 
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'  Vid  D.'-fller  in  H-i'ir1'  ,'',',!           .'^'.n'.'.'"^!."  Giliiinnton  Iron  Works,  Geor6e  W.  Pink- 

GRAIN  DEALERS.  L-™^ 

Civll  Engineer.  Manchester  Mill*,  Man- 

E.  D.  SANBORN, 

Professor  of  Rhetoric  anil  Oratory. 

C.  H.  HITCHCOCK, 

S'l'iare,  Portsr  lih. 

THORN  MOUNTAIN  HOUSE. 
Jackson,  M.  C.  Wentivorth,  Proprietor. 

J,  A.  WESTON, 
Civil  Engineer  nml  Surveyor.  Kccno. 

DAVID  KIMBALL  \  CO., 

pliospba'^"^!^'^!^''^'  BrWlt'o.  n!*!!. 
'  S.  D.  CHANDLER, 
^meu^M.mn^trcot,  nc^'woraeaier  Depot 

WAUMBECK  HOUSE, 

li^'lii  i"'i'l  Smimt,,.  l  l  -.m.     Ih  alih,  r  lort, 

lop    of"Vi'!r"   ivioo     Mmin'lrun,   )f 

.1.  C.  PROCTOR, 

C.  P.  FROST. 

Professor  of  Practice-  of  Slediclno. 
ROBERT  FLETCHER, 

PENACOOK  NORMAL  ACADEMY. 
A.  C.  Hardy,  Prlncipnl,  Flsliorvillc,  N.  11. 

J.  BROOKS  &  GO., 
Dealer-  in  Flour  and  Grain,  Portsmouth. 

(he  lines!  Hiiniinil  views  in  ibe  mounlain 
ranee.    A  lur^e  Livery  Stuhle  coiun-i'tet: 
with  the  House. 

(I.  It.  CLARK, 

CITY  HOTEL, 

W.  W.  MERRILL. 
BngtooBr,  Man. 

EXPRESS. 

GROCERS. 

Keene,  L.  W.  Cimimiuas,  Proprietor. 

WILLARD  HOUSE, 
Laconia,  Oeorfifl  H.  Everett,  Proprietor. 

MORRILL  A  CO.'S 
Nnilma  and  Bosom    Bgprfsa,     Office  ii 

C.  C.  WEBSTER  &  CO., 
Dealers  in  Flour.  Grain,  Groceries,  Fruit 
etc..  No.  3  Rollins  Block,  opposite  Stale 

tLtnuYlVILIN. 

Rkv.  WM.  It.  JEWETT, 

LACONIA  HOUSE, 

D.  Ii.   Storv,  Pciprii-lor,  ronnerlv  uf  Mimnt 
Belknap  Hou-e.   Lake  Village.  Livery 
connected  with  House. 

^JCSw^M  

DERBY  ROOFING^ 

1>.  ,iI.t^  hi  (innvri.--.  Dry  I i. j. "Is.  Cri"  kery 

AMERICAN  HOUSE, 
Corner  Main  and    Kim    Mrerts,  I.aiicasler 

LEBANON  HIGH  SCHOOL, 
PINKERTON  ACADEMY.  DERBY.  N.  EL 

A.  G.  STEVENS, 
Pntentco  and  Proprietor  of  Derby  Roofini 
for  Flat   Roof?.    After  teslin(r  twentj 

JAS.  H.  SANBORN, 
Grocer,  Hampton  Falls. 

Francis   Bielianlsoii   A  Co.,  Proprietors 
(iood  Livery.  Free  Coach  to  and  from  de 
pot  for  patrons  of  the  House. 

HOTELS. 

MANCHESTER  HOUSE, 

Maio'losler,  WiMiroo  Shepherd,  Proprietor 

]!kv  JOSEPH   1'    V  IE  I.I  'EN. 

1  n'0h.0'  Dlipli,,t 

COTTON  GOODS. 

vens!Tlnncliesi>cr1  Mill's."          A'    '  S'' 

EAGLE  HOTEL, 
John  A.  White,  Proprielor,  Concord. 
AMERICAN  HOUSE, 

GEORGE  M.  BURLEIGH, 
Proprietor  Hotel,  Meredith  VIIlaEe. 

HOTEL. 

ItKV,  SYLVANUS  HAYWAltl), 

Manufacturer  of  Cotton  Prints,  Fislierville 
N.  11, 

EXCELSIOR. 

Adjoining  Opera  House  and  Post  Office.  D 
G.  Marsh.  Proprietor. 

Summer  Hoarding,  0  1  Stabling  for  Trnn 

sieut  and    H.nirdinji  Horses.  Eihnnni 
Jones,  Proprielor,  SInrlow. 

BJJT.  JOSEPH  BLAKE. 
Pastor  "f  Cnnjr.  Church.  Gllmnoton, 

H.  H.  BROWN  A  SONS, 

J.  C.  BOYCE, 
Excelsior  Manufacturer,  Fislierville.  N.  H. 

GEOHOE  F.  SAVAGE. 
Proprietor  Cocl.eco  House,  Alton.  Good 
Livery  Stable  attached. 

T.  B.  TUCKER, 

Proprietiir  Wash  in  (.'Ion  House.  PittsfhOd. 

nKV.  W.  0.  WHITE. 
Pastor  of  Unitarian  Church.  Kceno. 

CARRIAGE  STOCK. 

WINN1PISE0GEE  HOUSE. 

T  RE  MONT  HOUSE, 
Gilmnn  Scripture,  Proprietor,  Nashun. 

Rbv.  W.  H.  EATON. 
Pastor  of  Baptist  Church,  Keene. 

HOLT  BROTHERS, 
Manufacturers  and    Dealers    in  Wheels 
Spokes,  Hubs,  Rims,  Bent  RiniB,  Shafts 
Polos,  and  all  kinds  of  Carriage  Btock 
Also,  Manufacturers  ol  Ajte,  Sledgo,  am 
Hammer  Handles,  mid  Shippers  of  Ash 
Oak,  and  Maple  Plank.    Concord.  N.  H. 
and  San  Francisco,  Cal. 

FOUNDERSAND  MACHINISTS 

Alton  Bay,  A.  0.  Phillips  &  Co.,  proprs. 

FI FIELD  HOUSE, 
Alton,  J.  H.  Fifield,  Proprietor.     A  good 

EAST  BRANCH  HOUSE, 
Lower  Bartleit,  W.  M.  A  A.  Pitman,  Pro 
ju-ielors.  Good  Livery  connected  willi  the 

CARROLL  HOUSE, 
Ossipee,  E.  P.  Allen,  Proprielor. 

Rsv.  SI.  J.  GOODWIN, 
Pnsiof  "I  Si.  Joseph's  church,  Luanda. 

FORD  A  KIMBALL, 
Brass  and  Iron  Founders,  Manufacturers  0 
Car  Wheels,  Iron  Work  for  BulldinCs 
Iron  Fences,  Balcony  Railings,  Incisures 
for  Public  Buildings,  Cemeteries,  etc. 

ROCKINGHAM  HOUSE, 
Portsmouth,  F.  W,  Hilton,  Proprietor. 

RBV.  WILLIAM  MrDONAI.D, 
Pastor  i>f  St.  Ann's  Church.    Res.  231  Mur 
rimack  street,  Manchester. 

RICHMOND  HOTEL, 
Richmond.  J.  Allen,  Proprietor. 

NEW  HAMPSHIRE  BUSINESS  DIRECTORY. 


PATHONS   OF  THIS  WORK. 


ELM  HOUSE, 
Kludge,  J.  o,  Barrett,  Proprietor 
ISLAND  HOUSE. 

,  Stoddard,  li.  J.  Brown.  Pro-'  -  

.  Si.il.lini.  i-.r  Horses/General  Ii 
ed  til  fifty  cents  perl    Elm  sir 


NEW  HAMPSHIRE .  TIM  INSURANCE    io  drcu»fc»,  co 

«     ,        ...     t0MPAM-  luliom  nf  the  win-el 

Men-Wit*  EjcI,,,,,^,  Elm  street.  Munches.  '«"■  P»'n  h-lnw  I 
Correction  for  lenfci 
Uugth  ->(  Wdr,  l 


James  newma 


sri.'KKY  HOTEL 


Insurance  A 


I. ."Hi  StnM.-  aluirhed. 


BWANZEY  HOTEL. 
Sl',,i>.Ip)  """J-  I-    'ieorge  W.  Howe,  Pro.: 

W  BNTWORTH  HOUSE 
'alpole,  H.  A.  Perry,  Proprietor. 

SUMMER  BOARDING  HOUSE,  j 
'alpole,  Mrs.  Anna  Wtfglit,  Proprietress. 


|  FRANK  H.  DANIEI.I, 


HllliboroTron*.  La 


IWr  I  

Valley  Blurb Co.,  Ijinmiivr. 


H  38B  QA1  ii, 


Wh£]  - 
N.  H. 


>  AM  I  S.  KM  KIISllS" 


MllTlllflu'l 

l-.ni  C..I 


I 


('.  U  RICHARDSON, 
travnln*"  ,'*JlnM""''  Al""«,"'"K  Mill*.  M.ticlicUir. 


llama. 


will  tm.l  il 


E.  M.  TtTBItS  ft  (X).. 
_  Proprietor,  of  Hl„^'«  Vt(f,.,B l.1„  AmW.L 

.nd  TuMi's   rnlv.-r.iil    l'nln  Kro.ll  

Office,  I'JIOKItn  .lro.'t.  Mandicsler. 


GLEN DON  HOUSE, 
tVnlfoboro.  Jolm  L.  Peavy,  Proprietor. 


LIVERY  STABLES. 


GEO 


rORY, 


First. 


Proprietor  I.iverv  Stable 
doss  Teams  to  let  on 
m    Also,  Dealer  in  fino  ( 
ro»^:m  per  tiny.  .\  l«r^.-  Merry  Sr:.bl.-        ^><\^'-»<-  Carriages 

inch  of  B.,  C.  and  M  \\    m""iT;' i  l'-     l'n,""J  Concord  Harney 

!dBatop«2"MrMd0Sd°lll'ljUrffHail"      "      C.  H.  MORTON 

 -  Proprietors  of  Livery  and  Brairding  Stables, 

BENJAMIN  I.  I'OORE,  |    Concord.  N.  H. 

Proprietor  IVml.rofce  House,  Sunrook. 


A.  BLOOD. 
AfftDt,  MnnclieMer  LonmoUTB  Works,  Man. 
di  ester. 


"  I.iv. 


HARDWARE. 


Sale 


E.  II.  BALCH, 


and  Steel,  Concord.  X.  H. 


9.  II.  STOW  ELL, 

rdvvare,  Iron,  Steel,  Points  n 

ti V  Block,  cinremont. 


IVf.ll 


NUFACTURERS, 


BROWN  ft  FOOTE, 
Dealers    in    Hardware,  Paints 
Fitdicn-illu.  N.  H. 


L,  A.  LAMSON, 


■  i  ILr.lun 


1'iiiiMs  unit  Oil-,  Drue-,  Mmiufm-ni 


HILDRETH, 
f.  Cutlery,  Stoves.  Black. 
i>i    Agricultural  Imple- 
TtiltwsrB  etc.    Also  Man-  Mnnurr 
Tin  mid  Copper  Ware.  vSlle, 


■If.  shoe.  Manilla. 
,  Denier*  In  sU 
and  Paper  Blank, 
,  U1Q  Kin.  .troel, 


.  F.  CLODTMAN,  PRIEST  ft  WELl.MAN.  MARLBORO  UANDTAOTDBING  CO 
■of  1lo.rtB.od  Shoes,  K.rniing     lJ'"1^" cl"r,'r"   '.  M..|         -ir-.t.  Mll ,„„•„.... .rom  ..1  II         H  ken  a.,.1  W.-.l 

I    UPBDR-   len  Gooda.  Morllmro.  " 


L  hkmknway. 
l*BUok  u'nn<*elnrOTof  Toya,  Marlboro. 

NASHUA  COMPANY, 
 B.  A.  MniMd.  Agent  j  W.  P.  Hum*,Pi 


JOHN  B, 
Manufacturer  of  Wooll 
d  Fancy  C.ismruerc 


GRANITE  MILLS, 
Outlibort  ft  Minor.  PronrsL  .Manufacturers 
"  White  Flannel,  Gllsum. 


KENDALL.  HA  I)  LEY  ft  CO., 
Manufacturers  of  Sash   Blinds,  Window 
Frames,  nud  Mouldings  of  overy  disc  rip- 


Deolersinllnrdw 


-     SUGAR  RIVER  PAPER  Mil 

MiiniifiicturerH  nf    Folio,  Hi  Hit, 
Pnpera,  Whiti-  and  Timed.  Kin 
'  Super-Calenden 


,  M1||ll|fl..:Hlr.'r^■  Supplies,  -\-ri.nl-  l.'LA  UliMGNT  MA  N  i'l'.M  I'l'lilNU  CO 
....  In>pl«'me..t«,    Cutl.-ry     Cor.lnC..  MonufHClww<l  of  Paper  nnd  Books.  '«-- 


IIADLF.Y  ft  MOORE, 
Manufsclurers  nf  nml  Denlers  in  Saul,  and 
Blinds  of    every  description.  Ordern, 
promptly  attended  to.  OoHiloWD. 


nlvr  »  Heel*.  S 

4 


UNDBBHIL1 

mil  Mill  Work.  Sterna  Enk-in. .   I  Mninifnctur.-n.  of 

"  '    r.  lliMid  M.clilnes.l    PlekH.  .-tr.  ;  mi 


.  H. 


JOHN  B.  VARICK, 
tier  in  Hardware,  Iron,  Steel,  Agrical 
urn!  Tools  and  Seeds,  Paints,  Oils,  Glass 

'nriiish,    Leather   1    liul.htr  Bclluijf 

.gent  for  Fntrhanks'  Scales,  809  and  811 
Tm  street,  Manchester. 


ongh  Bridge.  N.  H. 


INSURANCE. 

ft  S.  C.  EASTMAN, 


GEORGE  A.  FRENCH, 
Insurance  Agent,  Smyth's  _Block,  Mmichef 

A.  J.  LANE, 
finco  and    Iie.1   Estate.  Agent,  Eln 
;et.  MaiiclLester. 


NEW  HAMPSHIRE  BUSINESS  DIRECTORY. 


PATRONS    OK    THIS  WORK. 


JOHN  S.  TREAT.                            KKYES  A  STHATTOX.                         DEMOCRATIC  PRESS, 
Marble  Work*.    B-  -t  K-Tetun  mid  American  dry  (IooiIb  and  tirnc.riea.    Central  square,  El.  H.  Men  ill,  '^'"'J  :""t  '*^Prjj,"^r'lfI'CI 

Manufacturer  and  Denier  in  Carriages  an 

LliJna  '  lite  ii-imlh  f..m«l  ii  i  uuy  marble               -u'"s  M,  PA  UN  I'M.                  UAPT1ST   PI!INTlN<i    KSf  A  HI  ISII-  - 

works.    Cor.  IVcr"  mid  Vniiglinu  sireois.  Wholesale  fuel    Retail    Denier  ill   Flour,                           MENT.  niiwoiwiiiP 
Porta  tJi                                         Graln.aod  Qrocorlua,  Eaglu  Bote]  Block,  r  p,  Stewart,  Agent,    Every  description  ol  YolUANb, 

i  ■  '    '    — .  "77 -  „  -                      Keene.                                                     .|nb  Printin"  ■!  ■  en  r.-jif  iltli*  terom 

A.  D.  WHITKHOUSH, 

ur.uiK.e.  i,.  n.iiiiu..iii.i,                                                                                           Wimliiimtnii  m  Dover 

Denier  111  «-  -'■    -  -  '  »-  ■—  Stone.  Rough                       »  C.  KARR.                          wnsinnpon  «.,  unver.  

or   Hammered.    Vnnl,   4   Green   Bireei,  Dry  ti.»-l».  Carpel*,  liroceriea,  Crocker)'  and        NEW  11  \  \l  PSH  1  It  \:  SENTINEL, 
Ulwrrarr.  LlltletOD.                                             c  „„„,,.  Kdi(Ilf<  II(,cnP. 

J.  P.  BROWN,  M.D., 
At  N.  H.  Asylum. 

V,  8.  W1IITEH0USE. 

^"T."!! " — 

G.  P.  CONN. 

I'hvsidiiu  and  Surge        Slickney's  Block, 

Main  fit.,  Concord. 

J.  (i.  EL  A,                                      J.  H.  TILTOX, 
Dealer  In  Dry  Good*.  Groceries.  Flonr,]Dealer  In  Drj  Goods,  Boole  and  Shoes,  Hal 

LAKE  VILLAGE  TIMES, 
M.  A.  Ilaynes.  Editor  and  Proprietor. 

B.-.t».' Sli.-V  Rubber*,  nnd 'nil  arUcte 
nor.  K,  U. 

ceiiex,  Aorienllornl  1  ui]ilenienU,  etc  ,  Ln 

DEMIK'HAT  AND  NEWS, 
Win.  M.  Kendall,  Editor  and  Proprietor 

EDWARD  H.  FOSTER. 

MURPHY  A'  ALEXANDER, 
Manufacturers  of  Pails,  Buckets.  He,  East 

P.  II  ROBEIITSON, 

MERCHANT  TAILORS. 

Dealer  in    Dry  and    F.incy  noods.  Boots 

NATHANIEL  TtlLLES, 

Manufacturer  of  Buckeli  and  Pails,  ami  leu 

, " J;  M  >:KrA"'.,..F. 

11.  niel  in  S[,.|.l.             1                hi>  <  1      1  :i 

H.  H.  ,v  I-"   I'   Wliitleiiiove!  K  limrs  nnd  Pro-  I'liysiciou  mid  Suif  i,  I'hue  

pnetors.  NiibIiub.  ,                     j  j{  HAMj 

NASHUA  TEl.EHitAPIl,              Pliysicinu   nnd    Surgeon,  1(1   Control  nl., 

C,~gT  RAMSDELL  4  CO.. 
Nanufnetaron  -f  Meal  and  Banco  BaekBU 
nnd  Tin  Polls,  Enat  Swanxey. 

HHr.'ll'l'tl.'.'rk,  Mnm  ,tm£  C-.ticoril. 

T.  J.  W.  PRAY, 
Pliysieiun   ami   Surgeon,    10   Central  It., 

D   E  WOODWARD, 
Mmulfiu lurer  of  I'nils.  Sup   Knrlii'lh,  ,",  Hi. 

and  in  lt>.  Bauoe  Dnekaui, Bui Smnaej. 

PORTSMOUTH  TIMES. 

l'OR'ISMOI'TH  JOURNAL, 
^"eRH  1 M  "'c'.l  i  M"  H  \  If, ~  

!  i"!  m  ^  in'  ■!!  i  i ,  m  "  "           |  ^Bo^k^ir"!?^" 
dnoo  at  the  lowest  rnie-.    Franklin  Falls 

N.  H. 

W.  S.  LEONARD, 
Physician  nnd  Surgeon.  Hinsdale. 

N.  WIGHT. 
Physician  nnd  Surgeon.  Oilman  ton, 

0,]SI^o^i^WoodonWWni^U|to«a,  etc., 

MERCHANTS, 

GEO.  U.  TW1TCIIELL, 

riivr-iciuu  niel  Siirireon.  Roxhury  St.,  Keene. 

H.  H.  DARLING, 
Physician  and  Surgeon,  Keono. 

WM.  GEDDES, 

D.  L.  JEWELL, 
A|mIiK  Hiiiicfwik.  X-  n! 

OFFICERS. 

I'livsieinn  nml  Surgeon,  < 'olony  HJoek,  Iveelie. 

J.  D.  WERNER,  M.D., 
Pliv-ii  inn    und    Surgeon     t'lurk'ri  Block 

E,  E.  TRITEBDELL, 
8iipt.  C,  W„  nnd  P.  MilK  Baneook. 

G.  A.  P1LLSBURY, 

Keene. 

THUS,  E  HATCH. 

UUVF.i:  I'lLLMfl  UV, 

C.  U  CONNER, 

Physician,  Waabington  it.,  Keene, 
C.  H.  BOYNTON. 

CIIAHLE8  BAILEY. 
Manufacturer  of  Hrick,  HookacltP.O.,  Sun- 

[■  AHUlNti  I'liN.  MtiHTON  A.  CO  , 

GEO.  A.  CROSBY, 
Physician,  cor.  Hanover  nnd  Elm  streets, 
Manchester. 

DEN  J.  U.  SMITH  &  N.  A.  BRIGGS. 
r,  „-i..-.  Manufacturers  ol  Washing  .Mn- 

T.  A.  P1LLSUURY, 
Deputy  Warden  of  State  Prison,  Concord. 

J.  N.  PATTERSON, 
U.  S.  Manual!,  Concord,  K.  II. 

JOHN  FERGUSON, 
Physicinu.  Elm  si.    Res,  '24',  Merrimack  St., 
Manchester. 

CHARLES  A.  DOWNS, 
Sup't  of  Public  In i true t ion.   lies.  Lebnnon 
GEO.  G.  WADS  WORTH, 

LEONARD  FRENCH, 
Physicinu,  cor.  Elm  and  Lowell  streets,  Man- 
chester. 

JOHN  M.  PARKER, 
E.  J.  TOWLE, 

Doolor  in   Dry  U^ods,  Groceries,  Boots 

Deputy  Sheriff  and  Auctioneer,  Frnnklin 
G.  W.  KNIGHT, 

M.  PERKINS, 
Physician  mid  Surgeon,  Murlow. 

T.  B.  IlEAHlllJRN, 

Munnfiicliirer  ..(  Crringe  mid  Sleigh  IM- 

C.  W.  TALPEY, 

E.  K,  SBAI1URY, 
Denlor  in  Dry  QokIs,  Groceries,  Produce, 
etc..  Wnl|Hilo. 

G.  W.  BROOKS, 

County  Commissioner,  Merrimnc  Co.  lies. 

J.  B.  STEVENS. 
City  Clerk.  Dover. 

Physician,  Milford. 

W.  H.  W.  HINDS, 
Homeopathic  Physician,  Milford. 

E.  F.  McQUESTEN, 
Physician  nnd  Surgeon,  7.1   Main  street, 
Nashua. 

Uanufulnror  o!  Palm  Leaf  and  Pnlm  Leaf 
Hm.*,  Wloelioitor. 

DAVID  lilU'HltlSl'  ,\  i  i)., 
Denlura  in  Foreign  nnd  Domestic  Dry  Goods 

11  ...r..  SI          m,.i  Itnl.l.er.-.  rn,.  l.er-  in,. 

(ilnaHWiire.  Mroceriea,  Flour,  Pork,  UrJ, 
Plaster,  tiutier|>liu»pliatui>,  etc  etc.,  Frank- 

Merchant, nnd  Denier  in  Dry  Gnoda,  Gro- 
ceries, etc.,  also  Postmaster.  Wtniport. 

SOLON  A.  CARTER, 
Slate  Treasurer.    Res.  Kecne. 

W.  HAMMOND, 

Mayor  oMicene,  and  Clerk  of  Courle,  Cbe- 

J.  A.  SANBOUHN, 
Physicinu,  Plyiuoutii. 

RUSSELL  &  VAUGIIAN, 
General  Machinists  and  Manufacturers  of 
Woodbury's   Double  Strip   Rolls,  Mitre 
Boxes  ami  oilier  [intent  novelties,  Win. 
nliealor, 

lin,  X.  II. 

H,  S.  PRESCOTT, 
Dealer  in  Oroc.riei,  Crookorj,  Qlttis,  etc., 
Franklin  Fulls 

NEWSPAPERS. 

ONCORD  MONITOR  AN  I)  IN  DEPEND 

J.  J.  ALLEN,  Jn„ 
Register  of  Deeds,  Cliesliire  Co.,  Keene. 
D.  W.  BUCK  MINSTER, 

S.  J.  DONALDSON, 
Pliysieiun,  :;H  Con^re.is  streel,  Portsmouth. 

THOS.  J.  S  WE  ATT, 
I'liyniciiin.  Rochester. 

MACHINISTS. 

CURTICE  «t  STEVENS, 

ENT  STATESMAN, 
W.  E.  Sluvons  nnd  P.  B.  Cojniwell,  Editors 
Republican  Prcw  Aaeoelati  Publlshera 

Register  of  Probnto.  Keene. 

N.  H.  PIERCE, 

G.  C.  HOWARD,  M.D., 
Physician,  Snlem.  N.  H. 

u,.  A.  JeiiKs,  ,iiiioji-,.|'   ■.  i,,.|.,n,|]  ,,,,  ,.,  ,,|  Miii,,;|i, 

imliernl  the  ( 'iu.i  hi  I.  I  i  iv  n  lul  i,  ,ii  in.llv  i-   

HIRAM  WOTKYNS,  M.D., 
Physician,  WoJnole. 

GEO.  H.  LARABEE, 
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PIK™onor' Dea,°r     Plumbora'  fiIotorilil8. 

NEW  HAMPSHIRE  BUSINESS  DIRECTORY 

I^-TROIsrS    OF    THIS  WORK. 


PRINTERS. 


CHARLES  It,  CORNING. 


JAMES  DANFORTH, 


Farmer,  Kwno. 


SAWS,  ETC, 

uje,  Porter  &  c 

vs  and  WUIfflotreo 


TAXIDERMIST. 


Spring  n/.j 
rvill..,  N.  It.  . 


SCHOOLS. 

NASHUA  LITERARY  I  NSI  ITL'tToX,  Mai 
David  Crosby,  Prlticipnl,  Nashua.  '  u 


UNDERTAKERS, 


-(•mouth. 

roN, 

or  0(  rilii-!.,ry 


8.  W.  STONE, 
Agent  for  Sowing  Silk,  lvonno. 
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